AMATEUR 


SEPTEMBER  1977 
S2.00 


t  Cycle  21  takes  off. . . 
|ggers  exceptional 
6  meter  openings! 


Be  there  first  with  the  ultimate .  • . 
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ALL  MODE  6  METER  TRANSCEIVER 


•  Complete,  ready  to  operate.  Micro- 
phone is  included. 

•  Covers  50-54MH2.  (Crystals  are 
supplied  for  50-52MHz). 

•  All  modes:  SSB  with  USB  and  LSB, 
CW,NBFMtAM. 

•  Built-in  VFO  covers  50-54MHz 
in  500  kHz  increments. 

•  Four,  crystal-controlled  channels. 

•  Built-in  low-pass  harmonic  filter 

•  Meets  RC.C,  20777  specs. 

•  10W  min.  power  output  (2.5  W  AM). 

•  Built-in  power  supply  for 
115VACand13.8VDa 

•  Clarifies 


Noise  blanker 

Squelch. 

Triple  conversion  receiver  with 
better  than  0.25^tV  sensitivity. 

Built-in  loudspeaker  Provision 
for  external  speaker 

100  kHz  crystal  calibrator  and 
VOX  options  (soon  available). 


Soon  at  your 
favorite  dealer 

Write  for 
information, 


KLM 


Exceptional  audio 
both  transmit  and  receive. 

utstanding  AGC 
nd  sensitivity 
on  receive 


electronics,  inc. 

1725  Laurel  Road,  Morgan  Hill,  CA  95037    (408)  779-7363. 


Li. 

0-Bit 
Computer 

$375 


Computer; 

$1295 


THE  NEW 
HEATHKIT 

PERSONAL 

COMPUTING 

SYSTEMS 


■Hi  •*  wi  wm 


MI  •■ 
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Tht  new  VALUE-STANDARD  In  per- 
sonal computing  tys terns!  You  can  put 
a  system  In  your  Shack  for  automatic 
CW  operations,  automatic  antenna 
tracking  for  Oscar  satellites  end  DX, 
complete  station  monitoring  and  log- 
ging, lots  more.  And  play  fascinating 
computer  games,  store  and  retrieve 
personal  records,  taxes,  budgets,  create  and  execute 
your  own  programs  -  literally  thousands  of  fascinating, 
exciting  end  practical  applications!  The  Heathkit  com- 
puter systems  are  low-priced,  versatile  and  reliable  — 
they're  the  ones  to  have  for  REAL  power  and  performance! 


computer  products  are  'lots!  system"  designs  with 
powerful  system  software  already  included  tn  the  purchase  price.  They're 
trie  ones  you  need  to  get  up  and  running  fist  And  they're  backed  by 
superior  documentation  and  service  support  from  the  Heath  Company, 
the  world's  largest  manufacturer  of  electronic  kits. 

HEW  HS  8-Bit  Digital  Computer,  This  8-bit  computer  based  on  the  famous 
8080A  microprocessor  features  a  Heainkrt  exclusive  "intelligent''  frc 
panel  with  octal  data  entry  and  control,  9-dlgit  readout,  a  buift-in  boot- 
strap for  one-button  program  loading,  and  a  heavy-duty  power  supply 
with  power  enough  for  plenty  of  memory  and  interface  expansion  capabil- 
ity. It's  easier  and  faster  to  use  than  other  personal  computers  and  It's 
priced  low  enough  for  any  budget.  With  assembler,  editor,  BASIC  and 
debug  software. 


\ 


Heathkit  Catalog 

Read  all  about  our  exciting  com- 
puter systems  and  nearly  400  other 
fun-to-build,  money-saving  elec- 
tronic products  in  kit  form. 

Prices  are  mail-order  FOB,  Benton  Harbor,  Michigan. 
Prices  end  specifications  subject  to  change  without  notice. 
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Video 
Terminal 

$530 


Paper  Tape 
,    Reader/Punch 

$350 


NEW  Mil  16-bit  Digital  Computer.  The 
mast  sophisticated  and  versatile  per- 
sona] computer  available  today - 
brought  to  you  by  Heath  Company  and 
Digital  Equipment  Corporation,  the  world  feader  in  minicomputer  sys- 
tems. Powerful  features  Include  DEC'S  16-blt  LSM1  CPU.  4096  x  16 
read/ write  M0S  memory  expandable  to  2 0K(  priority  interrupt,  DMA  op- 
eration and  mora.  DEC  PDP-11  software  Is  Included. 

NEW  K9  Video  Terminal  A  fulf  ASCII  terminal  featuring  a  bright  12" 
CRT,  long  and  short-form  display,  full  Sfreharacter  fines,  all  standard 
serial  interfacing,  plus  a  fully  wired  and  tested  control  board.  Has  aulo- 
s: rolling,  cursor  with  full  positioning  controls,  fuiJ-page  or  line-erase 
modes,  a  transmit  page  function  and  a  plot  mode  for  simple  curves 
and  graphs. 

HEW  H10  Paper  Tape  Reader/Punch.  Complete  mass  storage  peripheral 
uses  tow-cost  paper  tape,  Features  solid-state  reader  with  stepper  motor 
drive,  tola-  dependent  punch  and  reader  modes  and  a  copy  mode  for 
fast,  easy  tape  duplication,  Reads  up  to  50  characters  pei  second, 
punches  up  to  10  characters  per  second, 

Other  Heathkit  computer  products  include  a  cassette  recorder/player 
and  tape  for  mass  storage,  the  LA36  DEC  writer  II,  serial  and  parallel 
interfaces,  software,  memory  expansion  and  I/O  cards,  and  a  complete 
library  of  the  latest  computer  books  — everything  you  need  to  make 
Heath  your  personal  computing  headquarters] 


HEATH 


Schiumberger 


Heath  Company,  Dapt.  Ot  1-331 
Benton  Harbor,  Michigan  49022 


Please  send  me  my  FREE  Heathkit  Catalog, 
I  am  not  on  your  mailing  list. 
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WITH  DIGITAL  FREQUENCY  DISPLAY 


Following  are  a  few  of  the 
TS-820S'  many  exciting 

features. 

PLL  •  The  TS-820S  employs 
the  latest  phase  lock  loop 
circuitry.  The  single 
conversion  receiver  section 
performance  offers  superb 
protection  against  unwanted 
cross-modulation  And  now 
PLL  allows  the  frequency  to 
remain  the  same  when 
switching  sidebands  (USB. 
LSB,  CW)  and  eliminates 
having  to  recalibrate  each 
time. 

DIGITAL  READOUT*  The 
digital  counter  display  is  em- 
ployed as  an  integral  part  of 
the  VFO  readout  system. 
Counter  mixes  the  carrier  VFO( 
and  first  heterodyne  frequen- 
cies to  give  exact  frequency. 
Figures  the  frequency  down 
to  10  Hz  and  digital  display 


reads  out  to  100  Hz,  Both 
receive  and  transmit  frequen- 
cies are  displayed  in  easy  to 
read,  Kenwood  Blue  digits. 
SPEECH  PROCESSOR  ■  An 
RF  circuit  provides  quick 
time  constant  compression 
using  a  true  RF  compressor 
as  opposed  to  an  AF  clipper. 
Amount  of  compression  is 
adjustable  to  the  desired 
level  by  a  convenient  front 
panel  control. 

IF  SHIFT -The  IF  SHIFT 

control  varies  the  IF  pass* 
band  without  changing  the 
receive  frequency.  Enables 
the  operator  to  efiminate 
unwanted  signals  by  moving 
them  out  of  the  passband  of 
the  receiver.  This  feature 
alone  makes  the  TS-820S 
a  pacesetter. 

The  TS-320  and  D<M  are  still  Ave- 1 
able  seps  r aiety 


Experience  the  excitement  of  6 
meters.  The  TS-600  all  mode  trans- 
ceiver lets  you  experience  the  fun 
of  6  meter  band  openings, 

This  10  watt,  solid  state  rig  covers 
50.0-54.0  MHz.  The  VFO  tunes  the 
band  in  1  MHz  segments,  It  also 


has  provisions  for  fixed  frequency 
operation  on  NETS  or  to  listen  for 
beacons  State  of  the  art  features 
such  as  an  effective  noise  blanker 
and  the  RIT  (Receiver  Incremental 
Tuning)  circuit  make  the  TS-600 
another  Kenwood    'Pacesetter", 


Experience  the  luxury  of  450  MHz 

at  an  economical  price. 
The  TR-8300  offers  high  quality 
and  superb  performance  as  a  result 
of  many  years  of  improving  VHF/ 
UHF  design  techniques  The  trans- 


ceiver is  capable  of  Fj  emission 

on  23  crystal-controlled  channels 
(3  supplied).  The  transmitter  out- 
put is  1 0  watts. 

The  TR-8300  incorporates  a  5 
section  helical  resonator  and  a 


An  easy  way  to  get  on  the  6 
meter  band  with  your  TS-52Q/ 
520S,  TS-82Q/820S  and  most 
other  transceivers.  Simply  plug 
it  in  and  you're  on  .  .  .  full  band 
coverage  with  10  watts  output 
on  SSB  and  CW. 


two-pole  crystal  filter  in  the  IF 
section  of  the  receiver  for  improved 
intermodulation  characteristics, 
Receiver  sensitivity,  spurious 
response,  and  temperature 
characteristics  are  excellent. 
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Kenwood  developed  the  T-599D  transmitter  and  R-599D 
receiver  for  the  most  discriminating  amateur. 
The  R-599D  is  the  most  complete  receiver  ever  offered.  It  is 
entirely  solid-state,  superbly  reliable  and  compact.  It  covers  the 
full  amateur  band,  10  through  160  meters,  CW,  ISB.  USB, 
AIV1  and  FM. 

The  T-599D  is  solid-state  with  the  exception  of  only  three 
tubes,  has  built-in  power  supply  and  full  metering.  It  operates 
CW,  LSB,  USB  and  AM  and,  of  course,  is  a  perfect  match  to 
the  R-S99D  receiver. 

If  you  have  never  considered  the  advantages  of  operating  a 
receiver;  transmitter  combination  ,  . , maybe  you  should. 
Because  of  the  larger  number  of  controls  and  dual  VFOs  the 
combination  offers  flexibility  impossible  to  duplicate  with  a 
transceiver. 

Compare  the  specs  of  the  R-599D  and  the  T-599D  wrth  any 
other  brand.  Remember,  the  R-5990  is  all  solid  state  (and  in- 
cludes four  filters).  Your  choice  will  obviously  be  the  Kenwood. 


^nciabfe  operation,  superior  specifications  and  excellent 

features  make  the  R-300  an  unexcelled  value  for  the 

shortwave  listener.  It  offers  full  band  coverage  with  a 

frequency  range  of  170  KHz  to  30,0  MHz  *  Receives  AM, 

SSB  and  CW  *  Features  large,  easy  to  read  drum  dials 

with  fast  smooth  dial  action  ■  Band  spread  is  calibrated  for 

the  10  foreign  broadcast  bands,  easily  tuned  with  the  use 

of  a  built-in  500  KHz  calibrator  ■  Automatic  noise  limiter  * 

3-way  power  supply  system  (AC /Batteries/ External  DC) 

take  it  anyplace  *  Automatically  switches  to  battery 

power  in  the  event  of  AC  power  failure 
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Tine  equipment  that  belongs  in  every 
well  equipped  station 


320  Series 

TS-82GS   .  .TS-S20  with  Digital 
Installed 

TS-820  10-160  M  Deluxe 

Transceiver 
DG-1  Digital  Frequency  Display 

for  TS-820 
VFO-820. .  .Deluxe  Remote  VFO  for 

forTS'820/82QS 
CW-820.  ,  ,  600  Hr  CW  Filter  for 

TS-82Q/820S 
DS-1 A  DC-DC  Converter  for 

520/820  Series 
520  Series 
TS-520S. 
DG-5 


.  1  60-1  0  M  Transceiver 
Digital  Frequency  Display 
for  TS-520  Series 
Remote  VFO  for  TS-520 
and  TS-520S 
External  Speaker  for 
520/820  Series 
500  Hz  CW  Filter  for 
TS  520. 520S 
.Digital  Adaptor  Kit  for 
TS-520 

599D  Series 

R-599D         1  60-10  M  SoJid  State 
Receiver 

80-10  M  Matching 
Transmitter 

External  Speaker  for  5990 
Series 


VFO-520 


SP-520 


CW*520. 


DK-520 


T-599D 


S-599 


CC-29A.  .  ,  ,2  Meter  Converter  lor 

R-599D 
CC-69 .....  6  Meter  Converter  for 

R-599D 
FM-599A.  .  FM  Filter  for  R-5990 


R-300  General  Coverage  SWL  Receiver 


TS-600. ...  6  M  All  Mode  Transceiver 
TS-700S.  .  .2  M  All  Mode  Digital 

Transceiver 
VFO-700S,  .Remote  VFO  for  TS-700S 
SP-70.  , . .  .  Matching  Speaker  for 

TS-600/  700  Series 
TR-220OA     2  M  Portable  FM 

Transceiver 
TR-7400A.  2  M  Synthesized  Deluxe 

FM  Transceiver 


Rubber  Helical  Antenna 
Telescoping  Whip  Antenna 
Ni-Cad  Battery  Pack  (set) 
4  Pin  Mie.  Connector 
Active  Filter  Elements 
Tone  Burst  Modules 
AC  Cables 
DC  Cables 


Made' 


TR-7500. 

TR-8300 

TV-506 


100  Channel  Synthesfzed 
2  M  FM  Transceiver 
70  CM  FM  Transceiver 
(450  MHz) 
6  M  Transverter  for 
520/820/599  Series 


HS-4 

,  Headphone  Set 

MB-1A 

.  .Mounting  Bracket  for 

TR-2200A 

MC*50. 

.   Desk  Microphone 

r  J*  %)''*■. 

.  Power  Supply  for  TR-8300 

r  3*u  l  .  i  .   . 

.  Power  Supply  for  TR-7600 

PS-8 

.  Power  Supply  for  TR-74G0A 

VQX-3 , 

VOX  for  TS-600/  700A 

Trio- Kenwood  stocks  a  complete  line  of 
replacement  parts,  accessories,  and  manuals 
for  all  Kenwood  models 


£or  use  with 


RA-1 

T900082-05 
PS- 15 
£07^0403-05 

See  Service  Manual 
See  Service  Manual 
Specify  Model 
Specify  Model 


TR-2200A 
TR-2200A 

TR-2200A 
All  Models 
TR-74QOA 

TS-700A;  TR-7400A 
Alt  Models 
All  Models 


\ 


The  Kenwood  HS-4  headphone  &e;  adds 
versatility  to  any  Kenwood  station,  For 
extended  periods  of  wear,  the  HS-4  is  comfort- 
ably padded  and  is  completely  adjustable.  The 
frequency  response  of  the  HS-4  is  tailored 
speciftcalty  for  amateur  communication  use 
(300  fo  3000  Hr  3  Ohm 


The  MC-50  dynamic  microphone  has  been 
designed  expressly  for  amateur  radio  operation 
as  a  splendtd  addition  to  any  Kenwood  shack 
Complete  with  ?TT  and  LOCK  switches,  and  a 
microphone  plug  for  instant  hook-up  to  any 
Kenwood  rig.  Easily  converted  to  high  or  low 
impedance.  (600  or  50k  ohm) 


TRIO-KENWOOD  COMMUNICATIONS  INC. 
1111  WEST  WALNUT/COMPTON.  CA  90220 
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REVIEW  OF  FLESH ER  RTTY 


board,  The  DM -170  employs  six-pole 


tors-    The    entire    tune-up   procedure 

took  about  an  hour. 

Operating  the  DM-170  is  as  easy  as 
building   the   kit.   The   TU   does  not 

have  an  Interna!  60  mA  loop  supply, 
so  this  must  be  provided,  as  well  as  a 


All  in  all,  I  was  very  pleased  with 
the  performance  of  the  Flesh  er 
DM-170.  The  tiny  size  o^  the  unit 
allows  it  to  be  built  into  a  small 
enclosure  with  power  supply  and  loop 
supply    with   considerable  size-saving 


J l_i_ 


Will  accept  up  to  16  ea.  1702A  or  5203  EProm  Providing 

up  to  4096  Words  of  non-volatile  memory  for  Soot  Loads 

to  Complete  Programs. 

Programming  Available  at   Factory  for  S3, 00  per  EProm 

when  accompanied  by  binary  formated  tape. 

Each    1702-A   has    its   own   Vgg  clocked   for  Low  Power 

Consumption.     Will  work  with  the  weakest  power  supply 

based  3-1 Q0  buss  computer. 

Switched  Selected  Address  in  4K  Slocks, 

Switch  selected  wait  states  so  that  even  the  slowest  1702 -A 

can  work  in  your  system. 

Solder  masked  on  both  sides  of  PC  Board. 

Component  Screened  on  Component  Side  of  PC  Board. 


Kit  Price: 
$119.00 


Assembled  Price: 
$179:00 
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STATIC 

MEM0R 
CARD 


ALTAIR^IMSAI^and  S-10Q  buss  compatible. 

Access  Time:  250  nsec  max. 

Zilog  Speed  Compatible  up  to  4  mhz. 

Memory  Chip;  2102LHPC  or  2102-2. 

Battery  Standby  :>1  .5  to  4  voltsX 

Address  Select:  8  ea.  Spst,  Dip  Switch 

Wait  States:  None. 

Current  Re§>:  Less  than  200  ma  per  1 K. 

All. Address,  Control,  and  Data  Out  lines  fully  buffered- 

All  IC's  supplied  with  IC  Sockets. 

Solder  Masked  on  both  front  and  back  of  P.C*  board. 


Kit  Price: 
$295.00 


Assembled  Price: 
$395.00 


SEALS 
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whatever  problem  they  were  having 
(and  I  hadn't  been  able  to  get  them  to 
admit  to  what  it  was)  by  first  stating 
the  problem  and  then  seeing  if  the 
mere  statement  of  the  real  problem 
wouldn't  suggest  some  solutions, 

If  the  HFers  are  the  big  problem, 
even  though  the  FCC  doesn't  want  to 
admit  it,  then  there  are  several  possi- 
ble ways  of  tackling  the  problem.  One 
would  be  to  use  the  historic  FCC 
approach  to  solving  difficult  problems 
.  .  .  legalize  the  illegal  activity.  This 
worked  fine  with  CB.  Another  ap- 
proach would  be  to  try  and  close 
down  HFers  with  FCC  monitoring 
agents,  but  since  the  FCC  is  out- 
numbered  about  500  to  one,  and  even 
the  most  determined  efforts  at 
stopping  HFers  haven't  achieved  any- 
thing significant,  this  doesn't  seem  a 
reasonable  way  to  go. 

If  there  were  any  justifications  for 
closing  down  the  HFers,  E  suspect  that 
the  FCC  might  be  able  to  get  the 
enthusiastic  aid  of  amateurs  and 
CBers,  But,  with  the  situation  of  their 
being  illegal,  yet  not  doing  any  great 
harm,  it  is  difficult  to  work  up  much 
of  a  program,  Not  a  few  hams  may 
take  a  good  look  at  the  HF  band  and 
wonder  if  the  time  might  not  be 
coming  when  this  will  be  the  only 
high  frequency  band  left  for  using 
ham  gear  .  .  .  unless  there  is  some 
major  change  in  the  prognosis  of  the 
coming  disaster  at  Geneva.  Do  we 
really  want  to  participate  in  helping  to 
shut  down  a  band  we  ourselves  may 
desperately  need  someday? 

Next  I  wanted  to  know  if  CB  TVI 
complaints  were  tied  in  with  illegal 
amplifiers.  It  seems  that  there  Is  some 
agreement  on  this.  Since  the  ampli- 
fiers have  been  made  illegal,  manu- 
facturers have  been  making  them  as 
cheap  and  dirty  as  possible,  with  the 
end  result  that  the  linear  ban  has 
greatly  increased  TVI  problems-  The 
FCC  answer  to  this  is  to  make  the 
laws  even  stronger  banning  amplifiers 
-  a  typical  government  approach  to  a 
problem. 

Several  manufacturers  at  the 
meeting  testified  that  prohibition  had 
rather  conclusively  proven  that  laws 
are  not  going  iO  stop  people  making 
something  that  is  wanted  by  the 
public.  I  suggested  a  try  at  getting  the 
public  not  to  want  amplifiers  ,P, 
some  education  which  would  en- 
courage C8  groups  to  move  against 
any  local  CBers  using  amplifiers.  After 
all,  the  chap  with  4  Watts  output  and 
a  lousy  receiver  which  collapses  when 
anything  over  4  Watts  comes  on  the 
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Another  approach  to  the  linear 
amplifier  problem  on  CB  is  to  change 
the  rules  and  allow  1000  Watts.  If  that 
gets  out  of  hand,  raise  it  to  5000 
Watts,  The  cost  of  5  kW  amplifiers  is 
such  that  this  could  be  a  limiting 
factor  for  a  while.  With  the  coming 
sun  spots  and  the  more  constant 
opening  of  the  CB  channels  for  skip,  a 
bunch  of  kW  signals  should  be  most 
interesting.  Remember  that  the  FCC 
has  no  mandate  whatever  to  provide 
interference-free  bands  for  CB* 

Legalized  amplifiers  would  make  it 
easier  for  the  FCC  to  make  sure  that 
the  moonshine  linears  we  are  seeing 
these  days  would  be  killed  off.  Making 
something  illegal  doesn't  stop  it  —  it 
just  makes  it  attractive  and  forces 
people  to  buy  junk  instead  of  goods 
which  have  withstood  the  test  of  the 
marketplace. 

If  the  FCC  stopped  licensing  CBers, 
they  could  cut  the  staff  at  Gettysburg 
in  less  than  naif,  I  realize  that  this  is 
contrary  to  every  law  laid  down  by 
Parkinson  and  thus  can't  happen  , . , 
but  I  like  to  dream.  Just  because  it  is 
serving  no  useful  purpose  is  no  reason 
to  stop  it, 

Let's  take  this  even  further.  While  I 
accept  that  we  do  have  to  have  li- 
censes and  license  exams  for  amateurs, 
I  don't  agree  that  the  tests  have  to  be 
given  by  the  FCC.  The  ARRL  would 
dearly  love  to  take  over  giving  the 
license  exams,  and  I'm  sure  this  would 
work  out  as  it  has  in  several  countries 
where  the  national  club  issues  the 
Ei censes  ...  no  membership  in  the 
club,  no  license.  And  to  a  club  whose 
main  source  of  Income  is  advertising 
from  a  magazine,  government-en- 
forced subscribing  to  their  magazine  is 
most  attractive. 

Evan  though  the  FCC  found  what 
amateurs  had  long  known,  that  the 
Conditional  class  license  was  being 
cheapened  by  cheating,  that  doesn't 
mean  that  there  is  no  possible  way  for 
hams  to  self-administer  the  exams.  I'd 
like  to  see  ham  clubs  with  enough 
interest  to  run  classes  be  permitted  to 
give  exams  and  issue  licenses.  With 
any  exam  supervised  by  a  minimum  of 
three  licensed  amateurs  of  an  equal  or 
higher  grade  than  the  examinee,  we 
should  have  little  trouble  with 
cheating.  A  club's  reputation  would 
be  on  the  line. 

The  FCC  could  require  a  fairly 
tough  training  course  and  make  the 
clubs  toe  the  line.  It  would  still  take 
far  fewer  people  than  they  are  using 
today  to  examine  tens  of  thousands  of 
applicants.  The  FCC  could  then  take 
some  of  the  people  released  from 
examininq  us  and  issuing  us  licenses 


New  Products 


REVIEW  OF  FLESHER  RTTY 


board    The  DM-170  employs  six-pole 


tors.    The   entire    tune-up  procedure 
took  about  an  hour. 

Operating  the  DM-170  h  as  easy  as 
bu tiding  the  kit  The  TU  does  not 
have  an  internal  60  mA  loop  supply, 
so  this  must  be  provided,  as  well  as  a 


All  in  all,  1  was  very  pleased  with 
the  performance  of  the  Flesh  er 
DM-170.  The  tiny  size  o\  the  unit 
allows  it  to  be  built  into  a  small 
enclosure  with  power  supply  and  loop 
supply    with  considerable  size  saving 
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whatever  problem  they  were  having 
(and  I  hadn't  been  able  to  get  them  to 
admjt  to  what  it  was)  by  first  stating 
the  problem  and  then  seeing  if  the 
mere  statement  of  the  real  problem 
wouldn't  suggest  some  solutions, 

tf  the  HFers  are  the  big  problem, 
even  though  the  FCC  doesn't  want  to 
admit  it,  then  there  are  several  possi- 
ble ways  of  tackling  the  problem,  One 
would  be  to  use  the  historic  FCC 
approach  to  solving  difficult  problems 
...  legalize  the  illegal  activity.  This 
worked  fine  with  CB.  Another  ap- 
proach would  be  to  try  and  close 
down    HFers   with    FCC    monitoring 


Another  approach  to  the  linear 
amplifier  problem  on  CB  is  to  change 
the  rules  and  allow  1000  Watts,  If  that 
gets  out  of  hand,  raise  It  to  5000 
Watts.  The  cost  of  5  kW  amplifiers  is 
such  that  this  could  be  a  limiting 
factor  for  a  while.  With  the  coming 
sun  spots  and  the  more  constant 
opening  of  the  CB  channels  for  skip,  a 
bunch  of  kW  signals  should  be  most 
interesting.  Remember  that  the  FCC 
has  no  mandate  whatever  to  provide 
interference-free  bands  for  CB. 

Legalized  amplifiers  would  make  ft 
easier  for  the  FCC  to  make  sure  that 
the  moonshine  linears  we  are  seeing 
these  days  would  be  killed  off.  Making 
something  illegal  doesn't  stop  it  - 
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John  Mofnar  WA3ETD 
Executive  Edittw 

RTTY 
This  issue  of  73  is  dedicated  to 
amateur  radio  teletype,  or  RTTY. 
Even  if  you  are  not  a  RTTY  enthusi- 
ast, the  special  articles  should  be  of 
interest  to  the  technically  inclined. 
The  winner  of  (he  Call  For  Papers 
competition  of  a  tew  months  ago  is  in 
this  issue.  The  article,  "So  You  Want 
To  Get  into  RTTY?"r  by  Richard 
Parry,  contains  information  for  begin- 
ners and  experienced  operators  alike, 
A  fine  article,  "Design  An  Active 
RTTY  Filter,"  by  Pete  Stark,  is  also 
presented.  This  article  is  not  only  for 
RTTY  operators,  as  it  describes  basic 
design  techniques  for  active  filters  — 
also  used  by  CW  operators  and  audio 
enthusiasts,  Enjoy  I 

There  is  always  some  trepidation 
about  starting  out  on  a  new  mode, 
such  as  SSTV,  RTTY,  or  OSCAR.  In 
the  case  of  RTTY,  it's  not  really  that 
hard,  and  the  advantages  are  many. 
Believe  it  or  not,  many  hams  have 
mike  fright,  and  conversations  over 
the  air  often  degenerate  into  a  tire- 
some routine  of  signal  strength  reports 
and  tocal  weather  information.  Typing 
on  a  teletype  machine  is  slower  paced 
than  talking  —  it  gives  you  time  to 
organize  your  thoughts,  just  like  writ- 
ing a  letter  to  a  friend.  And,  of  course, 
there  are  always  those  pictures  (pix) 
to  exchange.  RTTY  art  h  enjoyed  by 
many  operators:  just  tune  in  on  20 
meters  on  Saturday  morning  about 
14.09  MHz  and  see.  Some  of  the  pix 
are  masterpieces  and  take  over  an 
hour  to  print! 

I  was  Introduced  to  RTTY  by  a 
friend  and  fellow  ham,  Ken  W2PSU. 
He  said  that  "there  is  always  some- 
thing to  do"  when  operating  teletype. 
Think  about  it;  on  phone,  most  opera- 
tors just  sit  and  listen  during  a  QSQ, 
having  tuned  up  and  organized  before 
answering  a  calL  Could  get  boring, 
unless  you're  locked  in  a  pileup.  There 
is  always  something  to  fiddle  with 
while  "printing"  a  QSO.  You  can 
pre  type  your  response  to  questions  on 
paper  tape  with  most  systems,  prepare 
picture  tapes,  adjust  your  printer,  or 
whatever!  Never  a  dull  moment  —  just 
watching  the  QSO  type  out  in  front  of 
you  is  better  than  listening,  in  my 
opinion. 

It  really  does  not  take  a  roomful  of 
gear  to  gain  an  introduction  to  the 
world  of  RTTY.  If  you  already  have  a 
transceiver  (HF  or  VHF),  ft  can  be 
done  for  less  than  Si 00.  First  you  will 
need  a  page  printer  and  keyboard. 
There  are  a  multitude  of  these  avail- 
able; a  common  device  is  the  Teletype 
Corporation  Model  15,  The  larger 
Model  19  stations  with  paper  tape 
equipment  are  based  on  the  ubiqui- 
tous Model  15* 

Printers  are  available  for  under  $50, 
I  picked  up  a  classic  Model  15  with 
answerback  and  internal  loop  supply 
for  S35  at  a  flea  market  this  summer 
-  they  can  be  had  for  less.  Check  flea 


markets,  or  ask  a  ham  who  Is  into 
RTTY,  as  he  may  have  a  second, 
unused  printer  around. 

After  obtaining  and  converting  the 
printer,  a  terminal  unit,  or  TU,  is 
required.  The  TU  converts  the  re- 
ceived frequency- shift  tones  into  dc 
pulses  that  drive  the  printer.  TUs  can 
be  very  simple,  A  good  one  is  not  all 
that  expensive.  This  month,  almost  by 
accident,  I  obtained  aTU  kit  from  the 
Ffesher  Corporation  in  Topeka  KS, 
Dubbed  the  DM  170,  this  S39  kit 
outperforms  much  more  expensive  de- 
vices, It  takes  an  hour  to  build,  and  is 
on  a  3"  x  5"  PC  board!  (Check  my 
review  in  this  issue,)  So  let's  see,  we're 
up  to  about  $80  for  a  TU  and  printer 
-  add  a  loop  supply  to  drive  the 
printer  (definitely  a  junk  box  project) 
and  you  are  ready  to  copy  RTTY 
signals  off  the  airf  In  order  to  trans- 
mit,  a  method  for  keying  the  trans- 
mitter from  the  keyboard  is  required. 
The  practice  today  is  to  use  audio 
frequency  shift  keying,  or  AFSK,  This 
technique  involves  generating  two 
tones  which,  when  shifted  back  and 
forth,  provide  a  means  of  coding  the 
keyboard  characters.  In  most  cases, 
the  audio  tones  can  be  fed  directly 
into  the  microphone  input  of  an  SSB 
transceiver.  A  suitable  AFSK  genera 
tor  can  be  built  with  one  88  mH 
toroid  and  about  S5  of  new  parts. 
That's  it!  A  basic  RTTY  station  is 
guaranteed  to  produce  hours  of  oper- 
ating pleasure,  and  may  be  expanded 
as  time  and  money  permit  RTTY 
lends  itself  to  computerization  like  no 
other  aspect  of  hamming,  and  there 
are  loads  of  digital  operating  aids  that 
can  be  added.  Some  of  these  special 
projects  are  described  in  this  issue. 

MOTE  TO  CORRESPONDENTS 

I  have  been  receiving  volumes  of 
mail  lately,  requesting  everything 
from  writers"  guides  to  conversion 
information  on  1934  receivers.  As  I 
have  said,  we  do  our  best  to  answer  all 
correspondence,  especially  from 
authors.  A  problem  exists,  however. 
Many  of  the  requests  for  information 
come  with  no  return  postage  or  SASE. 
Most  publishing  houses  immediately 
file  such  correspondence  in  the  circu 
lar  out  basket.  In  the  future,  I  will  not 
respond  to  unsolicited  requests  for 
information  unless  an  SASE  is  pro- 
vided. Manuscripts  refected  with  no 
return  postage  will  be  saved,  but  not 
returned  unless  postage  is  provided  by 
the  author,  1  don't  think  you  would 
bear  such  expense  as  postal  rates 
spiral;  why  ask  your  friendly  amateur 
publication  to  do  it?  Thanks! 

NEW  TRENDS 

My  experiments  on  10  GHz  with 
the  Gunnplexers  slowed  down  this 
month  for  several  reasons.  I  am  re- 
fining my  system  with  the  VHF 
Engineering  receivers,  and  ran  into  a 
parts  bind,  The  mail  advertisers  in  73 
are  fast,  but  not  that  fast!  The  details 
of  my  experiments  will  be  along  soon, 
however.  Who  knows,    RTTY  on   10 


GHz?  I  did  construct  a  set  of  active 
filters  for  my  RTTY  station,  using 
Pete  Stark's  design  guidelines.  Some 
type  of  filter  is  needed  before  the 
discriminator  in  a  RTTY  TU,  and 
active  filters  are  the  way  to  go.  Most 
older  designs  use  88  mH  toroids, 
which  require  careful  and  tedious 
tuning.  With  an  active  filter,  a  variable 


trim  control  can  be  used  to  set  each 
stage  In  a  matter  of  minutes.  It  was  a 
fun  project  —  the  filter  is  now  em- 
bedded in  my  terminal  unit  I  usually 
get  a  chance  to  operate  on  weekday 
evenings,  especially  when  20  is  open. 
Look  for  me  between  14.090  and 
14J.  I'd  like  to  print  you  I 
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The  listed  data  tells  you  the  time  and  place  OSCAR  crosses  the  equator  in  an 
ascending  orbit  for  the  first  time  each  day.  To  calculate  successive  orbits,  make 
a  list  of  the  first  orbit  number  and  the  next  twelve  orbrtsfor  that  day.  List  the 
time  of  the  first  orbit.  Each  successive  orbit  is  1 1 5  minutes  later  (two  hours  less 
five  minutes).  The  chart  gives  the  longitude  of  the  first  crossing.  Add  29c  for 
each  succeeding  orbit  When  OSCAR  is  ascending  on  the  other  side  of  the 
world,  it  will  descend  over  you,  To  find  the  equatorial  descending  longitude, 
subtract  166  degrees  from  the  ascending  longitude-  To  find  the  time  it  passes 
the  north  pole,  add  29  minutes  to  the  time  it  passes  the  equator.  You  should  be 
able  to  hear  OSCAR  when  it  is  within  45  degrees  of  you.  The  easiest  way  to  do 
this  is  to  take  a  globe  and  draw  a  circle  with  a  radius  of  2480  miles  (4000 
kilometers)  from  the  homeQTH,  If  it  passes  right  overhead,  you  should  be  able 
to  hear  it  for  about  24  minutes  total  OSCAR  will  pass  an  imaginary  line  drawn 
from  San  Francisco  to  Norfolk  about  12  minutes  after  passing  the  equator. 
Add  about  a  minute  for  each  200  mites  that  you  live  north  of  this  line.  If 
OSCAR  passes  15  degrees  from  you,  add  another  minute;  at  30  degrees,  three 
minutes;  at  45  degrees,  ten  minutes. 


OSCAR      6:       input 
145,9a  146.00    MHz;    Output 
29.45  29,55  MHz;  Telemetry 
beacon  at  29.45  MHz. 
OSCAR    7    Mode    A:     Input 


145,85^45.95    MHz;    Output 
2940  29.50  MHz, 
Mode       B  Input 

432.125-432.175    MHz;    Out- 
put 145.925-145.975  MHz. 


Orbits  designated  "X"  are  closed  to  general  use,  "ED"  are  for  educational 
use.  "BTN"  orbits  contain  news  bulletins.  "Q"  orbits  have  a  ten  Watt  erp  limit. 
"L"  indicates  link  orbit.  "N"  or  "S"  indicates  that  Oscar  6  is  available  only  on 
northbound  or  southbound  passes.  Satellites  are  not  available  to  users  on  "NA" 
days. 


Canacftan  Amateur  Radio  Federation,  Inc. 


CARF  NEWS 
SERVICE  BULLETIN 

tn  reply  to  a  CARF  request  for  a 
special  callsign  prefix  to  commem- 
orate Queen  Elizabeth's  Jubilee  year 
(25th  year  of  her  reign),  DOC  has 
announced  that  Canadian  amateurs 
may  use  the  prefix  "CY"  for  VE  and 


"CK"    for   VO    station  calls   for  the 
balance  of  this  year 

DOC  announced  third  parly  traffic 
agreement  Qn6  reciprocal  operating 
privilege  agreement  between  Canada 
and  Columbia,  effective  May  25, 
1977. 
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TRANSIENT  SWR 
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I  read  with  interest  and  disappoint 
mem  a  recent  article  by  J,  A-  Murphy. 
Transmission  Line  Primer,'*  73,  June, 
1977. 

It  is  unfortunate  that  instead  of 
enlightening  your  readership,  the 
author  has  simply  succeeded  in 
muddying  the  transmission  Una  waters 
even  further.  After  reading  a  dreary 
succKSsion  of  articles  which  attempted 
to  explain  transmission  Una  theory, 
standing  waves,  and  reflective  power (  I 
have  concluded  that  one  of  the 
reasons  that  nothing  definitive  has 
appeared  in  the  amateur  literature  is 
that  a  detailed  understanding  of  *he 
physical  mechanism  involved  simply 
does  not  matter. 

That  is.  most  hams  know  that  a 
high  vswr  is  undesirable,  and  that 
efforts  should  be  made  to  match 
antenna  to  transmission  Une.  By  fol 
lowing  these  simple  rules,  in  most 
instances,,  a  satisfactory  amateur  solu 
uon  can  be  obtained  without  knowing 
much  more. 

Nevertheless,  Mr,  Murphy,  ap- 
parently a  professional  engineer, 
should  know  better.  In  substance,  he 
has  simply  confused  the  transient 
solution  with  the  steady  state  solu- 
tion. His  simple  analysts  is  correct  as 
far  as  it  went,  but  be  Incorrectly 
generalized  his  result, 

Mr.  Murphy  makes  use  of  a  dc  step 
function  to  describe  what  antenna 
engineers  would  call  a  precursor  wave 
front*  Initially,  the  transmitter 
supplies  a  certain  amount  of  extra 
energy  to  the  transmission  Une  until 
ihe  first  reflection  makes  the  transit 
from  antenna  load  back  to  trans 
miner  Until  that  time,  of  course,  the 
transmitter  does  not  "see"  any  change 
in  loading  due  to  antenna/ transmis- 
sion line  mismatch.  A  first  reflection 
does  represent  real  power,  and  that 
real  power  is  used  to  establish  a 
standing  wave.  The  presence  of  the 
standing  wave  attars  the  input  tine 
impedance  so  that  the  transmitter 
now  "sees"  a  different  Load  condition, 
and  thereafter  deliver?  less  power  to 
the  Une. 

Standing  waves,  by  and  large,  repre- 
sent a  steady-state  condition,  but 
standing  waves  do  not  represent  a 
continuous  back  and  forth  reflection 
of  real  power,  The  phase  relation 
between  current  and  voltage  in  a 
standing  wave  pattern  is  indeed  90*, 
with  a  consequent  zero  power  factor. 
You  can  see  that  this  must  be  so  if 
you  consider  the  case  of  a  shorted 
line.  At  the  shorted  end,  current  is  at 
a  maximum  while  voltage  is  at  a 
minimum.  If  you  plot  current  and 
voltage  as  sine  waves,  and  superimpose 


a  minimum  point  on  one  curve  with  a 
maximum  on  the  other,  you  will 
appreciate  that  a  901  phase  shift  has 
occurred  at  the  load.  The  same  reason- 
ing, of  course,  applies  to  the  case  of 
the  open  line  —  maximum  voltage 
with  minimum  current  at  the  load. 
The  equations  derived  by  Mr.  Murphy 
do  not  account  for  these  conditions, 
resulting  only  in  trivial  solutions  when 
the  line  is  open  of  shorted. 

The    transient   effect  described   in 
the  article  is  rarely  observed  m  i»r uc 
tice   by   amateurs.   It  would  take  an 
almost    lossless    and    relatively    long 
transmission    line  to  produce  notice 
able   transient  effects  on  transmitter 
loading.     However,    when    discussing 
fast    rise-time   digital   pulses   in  com- 
puter circuits,  distortion  of  (he  lead 
ing  pulse  edge  (caused  by  reflection) 
can  be  most  important.  But  this  exam 
pie  merely  serves  to  confuse  the  issue 
h  is  too  bad  indeed  that  the  article 
didn't  develop  the  steady-state  solu- 
tion   and    avoid    the    usual    mumbo 
jumbo  about  effects  of  loss,  phase  and 
group  velocity,  and  other  relatively 
arcane  considerations  which  add  little 
to  an  understanding  of  standing  waves 
and  re  ft  acted  power* 

I  suppose  what  is  realty  needed  here 
is  a  definitive  article  by  a  recognized 
expert  in  the  field  who  will,  once  and 
for  all,  put  some  of  this  nonsense  to 
bed. 

Martin  R.  Kramer  K2KGF 
New  York  NY 

Comments,  engineers?—  JM. 


APPRECIATION 
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Kudos  to  Craig  Anderton  for  his 
fine  article  concerning  mail  order  in 
the  July  issue  of  73.  As  someone  in 
that  business,  I  can  empathize  with 
the  entire  story,  if  everyone  who 
shops  by  mail  would  only  read  Craig's 
story,  it  would  save  many  people  time 
and  effort,  not  to  mention  money. 

AI  Smith  WA2TAQ/WA4LDW 

Merrick  NY 


[ 


HOW  FAR  WEST? 


] 


Most  cases  I  don't  like  to  complain 
too  strongly,  but  after  waiting  such  a 
long  period  of  time,  I  can't  hold  off 
any  longer. 

I  have  been  a  subscriber  to  73  for  a 
lew  years  now,  and  during  that  time  1 
have  been  reading  a  column  entitled 
"Looking  West"  by  Bill  Pasternak 
WA6ITF.  According  to  my  definition 
of  the  term,  "West"  should  include 
many  states  in  the  western  portion  of 
the  country.  I  don't  believe  the  ama- 


teurs in  New  Hampshire  would  con 
sider  their  state  as  the  only  state  in 
the  "East."  Therefore,  by  the  same 
token,  it  seems  a  bit  unfair  to  classify 
California  as  the  only  state  in  the 
"West/"  According  to  my  qualifica- 
tions, I  would  say  all  the  states  in  the 
"West"  would  be  those  in  the  6th  and 
7th  call  areas. 

To  the  best  of  my  knowledge,  since 
I  have  been  a  73  reader,  I  have  yet  to 
see  any  coverage  of  amateur  activities 
in  any  area  other  than  California  in 
the  "Looking  West"  column.  In  fact, 
within  the  past  8  to  10  months,  we 
have  sent  Arizona  news  to  Bill,  Before 
I  recently  acquired  my  new  trifocals,  I 
sure  hope  I  haven't  missed  any 
western  ham  news  in  "Looking  West** 
(wherever  that  is  J  in  your  magazine. 
Wm.  Oliver  Grieve  W7WGW 

Phoenin  AZ 

What  say t  8tV?-J.M. 


SERVICE  NETWORK 


Ej 


This  is  to  inform  you  about  the 
activities  and  the  existence  of  the 
Guatemalan  net,  TG  Ami-gas  del 
Mundo"  (TG  Friends  of  the  World). 
It  was  created  in  June  1976,  on  the 
17th,  to  be  precise,  and  this  day  was 
the  first  day  of  labors.  It's  already 
been  over  a  year  since  It  was  initiated, 
and  on  June  17.  1977,  we  had  a  party 
at  the  American  Club  of  Guatemala, 
to  celebrate  our  first  anniversary. 

The  net  was  created  to  thank  the 
many  friendly  countries  in  the  world 
that  sent  help  and  assistance  to  Guate 
mala  during  the  past  earthquake  (Feb. 
3,  1976),  and  also  to  correspond  with 
other  countries  which  have  nets  that 
have  so  many  times  helped  Guate 
maian  ham  radio  operators. 

Until  that  date  of  June  17,  1976, 
you  had  to  try  luck  on  the  different 
bands  to  be  able  to  catch  a  TG 
station,  but  now  you  know  that  on 
7,QB5  MHz,  from  02;30  to  03:30 
GMTP  Monday  through  Friday,  and 
from  16:30  to  17:30  GMT,  Saturdays 
and  Sundays,  you  wilt  be  able  to  find 
TG  stations. 

Since  the  initiation  of  the  net,  we 
have  handled  about  one  hundred 
emergency  traffic  messages.  In  Jan- 
uary 1977,  there  was  a  need  for 
medicine  in  a  hospital  in  Nicaragua, 
and  through  the  net  we  coordinated 
to  get  the  medicine.  After  approxi- 
mately two  hours,  such  medicine  was 
taken  on  a  private  plane  from 
Guatemala  to  Nicaragua. 

There  was  another  time,  unfortu- 
nately I  don't  remember  the  date, 
when  there  were  floods  in  Honduras. 
For  30  hours  the  Guatemalan  net 
stayed  QAP,  working  on  different 
shifts  of  one  hour  each,  untif  we  were 
able  to  give  the  necessary  help  to  the 
Honduran  people. 

The  founders  of  the  net  are: 
TG9LN  Mrs.  Ana  Maidonado,  TG9VD 
Mr.  Rafael  Maidonado,  TG9QV  Mr. 
Ricardo  de  la  Vega,  TG9RL  Mr,  Rony 
E.  Liangr  TG9RC  Mr.  Rodolfo  Casas, 
andTG9LXMr  Luis  Stole. 

TG  Amigos  del  Mundo 

Rony  E.  Liang  TG9RL 

Guatemala,  C.A. 


QUALITY  OR  QUANTITY? 


Am  I  an  old-fashioned  snob?  1 
never  thought  so,  but  apparently, 
according  to  Mr  Magness'  letter  (July 
77,  "More  Tech  Debate" >.  I  must  be. 

I  have  nothing  against  Technicians, 
and  certainly  not  Novices,  1  had  as 
much,  if  not  more,  fun  as  a  Novice  as 
now.  But  come  onf 

I'm  a  16  year  old  kid  who  sweated 
my  brains  out  to  get  my  Genera! 
ticket.  I  got  my  Novice  in  Oct.  of  "75, 
and  after  failing  the  General  theory  in 
Dec,  '75,  I  finally  passed  it  (second 
try}  in  Jan,  '76.  When  I  failed,  did  I 
beg  for  an  easier  test?  No*  t  just  went 
home  and  studied  a  whole  lot  more. 

At  the  present,  I've  failed  the  Ad- 
vanced twice,  but  am  I  yelping  for  an 
easier  test?  Nof  I'm  a  DXer,  and  I  see 
that  the  Advanced  ticket  is  quite  a 
point  in  your  favor  for  DXIng,  Some- 
day, I'll  pass  my  Advanced,  and  earn 
new  frequencies  to  use,  but  /  sure 
don't  want  them  given  to  met 

In  explaining  to  my  (riends  at 
school  some  of  the  differences  be- 
tween CS  and  amateur  radio  (besides 
power,  frequencies,  etc, J,  I  teh  them 
how  you  get  a  CS  license  by  filling 
out  an  application  and  sending  it  in  to 
l he  FCC.  However,  in  order  to  get  a 
ham  ticket:  you  must  pass  an  exam, 
consisting  of  being  able  to  copy  the 
International  Morse  Code,  and  then 
you  must  pass  a  test  on  electronic 
theory.  They  understand  that  ham 
tickets  aren't  given  away,  but  do  we? 

OK.  Say  that  the  13  wpm  test  is 
too  high.  Has  this  stopped  thousands 
of  determined  persons  from  getting 
their  General  tickets  yearly?  And 
again,  OK-  So  what  if  there  is  a  high 
rate  of  Novice  and  Tech  dropouts?  if 
they  don't  want  to  work  for  their 
tickets,  should  we  take  it  on  ourselves 
to  give  them  to  them?  Do  we  want 
quantity  or  quality  of  amateurs?  If 
(and  when)  they  drop  out,  have  we 
lost  anything? 

I  spent  a  lot  of  money  on  my 
equipment,  too.  Out  of  my  own 
pocket  ^by  my  parents'  decision).  I 
know  that  since  I  had  to  shell  out  the 
cash  for  my  rig  and  antennas,  I'm  not 
as  likely  to  abuse  it  as  someone  who 
had  it  given  to  them  (because  I  know 
what  it's  goimj  to  take  to  replace  it}. 
But  do  I  fuss  because  I  can't  use 
frequencies  allocated  to  Advanced  or 
Extra  class  licensees?  Nof 

When  I  got  my  Novice  ticket,  I 
knew  exactly  what  I  wanted  to  shoot 
for  (General  and  above),  so  I  buckled 
down  and  put  out  some  effort.  I 
expected  nothing  to  be  given  to  me, 
and  k  wasn't!  I  had  to  pass  the  13 
wpm  code  test  like  any  other  guy 
who  went  in  for  the  test, 

tf  we're  going  to  Start  easing  the 
requirements  on  exams  to  encourage 
CBers  (and  the  public)  to  become 
hams,  then  why  not  just  give  'em  at! 
their  Extra,  and  be  done  with  it  (and 
amateur  radio)  in  one  big  step- 
Maybe  nobody  listens  to  kids,  but 
after  a!lH  I'm  a  ham  just  like  you,  and 
we  kids  are  the  ones  who  are  going  to 
have  to  live  with  the  lanfts  you  grown- 
ups make. 

I'm  sure,  and  I  think  you'll  agree. 
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that  if  CBers  had  to  pass  an  exam  to 
get  their  licenses,  there  wouldn't  be 
the  problem  that  there  is  today  with 
them.  The  ones  who  studied  and 
passed  their  tests  in  order  to  earn  their 
privileges  would  respect  their  right  to 
operate,  and  wouldn't  abuse  it  for 
allow  anyone  else  to). 

But  look  at  us  I  We're  harm!  We're 
really  above  the  problems  caused  (and 
endured}  by  CBers.  And  what  are  we 
doing?  We're  lessening  the  require- 
ments for  our  licenses  so  that  more 
people  can  be  hams! 

I'm  just  as  wilting  to  welcome 
newcomers  Into  ham  radio  as  anyone, 
but  if  !  had  my  choice.  I'd  rather  be 
welcoming  hams  who  have  earned 
their  new  privileges. 

Ma/k  A.  Clark  WB4CSK 
Fayette*  ille  TN 


WB7AFC 


] 


The  idea  was  born  over  three  years 
ago,  and  on  Father's  Day  of  this  year, 
a  group  of  fathers  made  this  reality 
become  truer  when  WR7AFC,  Ari- 
zona's Finest  Channel,  began  operat 
ing  from  Mingus  mountain  near 
Prescott  and  Cottonwood  Arizona. 
Operated  by  the  Mingus  Mountain 
Repeater  Group  on  147.600  input  and 
147,000  MHz  output,  coverage 
promises  to  be  excel  lent  from  Phoenix 
to  Flagstaff  and  almost  alt  areas  of 
Northern  Arizona. 

In  fact,  California  repeater  opera- 
tors take  note  —  many  of  the  moun 
tantop  (riot  bumps)  repeaters  are 
being  operated  at  elevations  in  excess 
of  7000,  8000,  and  even  9000, 
Attention,  Jack  Anderson:  Come  out 
to  Arizona  and  see  some  of  our 
high  rise  mountains,  but  don't  look 
down. 

Wm.  Oliver  Grieve  W7WGW 

Phoenix  AZ 


TRIAL  SUB 


] 


Your  comments  about  the  ARRL 
are  particularly  disturbing  Apparently 
you  do  not  have  very  good  access  to 
the  facts,  since  many  of  your  com- 
ments are  out  in  left  field.  I  realize 
that  you  are  trying  to  sell  magazines, 
but  you  would  do  better  to  stop 
knocking  the  competition  and  join 
with  them  to  really  do  something  for 
amateur  radio.  Split  factions  never  do 
any  good  for  the  overall  good.  I 
criticize  the  ARRL  in  letters  to  them 
all  the  time,  but  t  don't  go  around 
saying  things  bad  to  other  folks. 

Your  conflicting  comments  regard- 
ing CO  »n  your  last  editorial  make  it 
readily  apparent  that  you  are  using 
them  to  sell  magazines,  I  have  a 
number  of  friends  that  do  not  sub 
scribe  to  73  simply  because  of  your 
lousy  editorials.  I  think  you  would  do 
much  better  to  join  a  common  cause 
to  help  promote  amateur  radio  instead 
of  trying  to  sell  73  through  your 
editorials,  especially  when  you  don't 
know  the  facts,  (And  how  about 
giving  the  new  administration  at 
ARRL  a  break  and  stop  bringing  up 


this  old  stuff  from  years  ago?)  They 
make  mistakes,  but  a  look  at  the 
annual  report  shows  just  how  much 
they  are  really  doing  for  amateur 
radio. 

This  subscript  ion  will  be  a  trial  one 
for  me. 

D.  Paul  Gagnon  N6MA 
Camarilla  CA 

Thanks  for  the  chance,  Pauif  -  JM. 


PUBLIC  FIRE 


The  other  night  while  talking  over 
beer  and  crackers  with  some  amateur 
friends  of  mine,  we  came  to  a  horrible 
prediction  for  amateur  radio:  Ama- 
teur radio  may  no  longer  be  a  hobby 
in  the  year  2000.  due  to  public 
opinion. 

One  of  the  fellows  Ian  Extra)  men- 
tioned the  fact  that  amateurs  take 
hundreds  of  frequencies  for  granted, 
VHF  and  UHF  channels  have  very 
sparce  activity,  while  only  a  few 
kiloberu  away  commercial  channels 
are  becoming  overcrowded. 

Think  about  this:  You're  watching 
the  six  o'clock  news  and  up  comes  a 
story  on  the  overcrowded  conditions 
with  commercial  two-way  radio.  A 
telephone  company  rep  tells  how  four 
or  five  megahertz  of  space  isn't  even 
being  used  by  "hams"  or  "amateurs." 
He  goes  on  to  say  how  many  hundreds 
of  cads  should  be  handled  by  their 
microwave  links-  He  finishes,  saying, 
"Amateurs  are  a  stumbfing  block  for 
the  advancement  of  the  radio  art." 

We  may  laugh  now.  but  this  could 
happen.  Several  co-workers  are  ex- 
pressing displeasure  in  my  hobby  that 
used  to  excite  them,  After  the  Jack 
Anderson  article,  a  few  would  say,  "Is 
it  true  you  hams  have  thousands  of 
frequencies  white  CBers  have  a  frac- 
tion of  that?'*  One  comment  really 
hurt  me:  "What  gives  you  guys  the 
right?" 

About  a  year  ago,  the  ARRL  made 
a  big  noise  on  how  they  would  pro- 
vide Public  Service  Announcements  to 
broadcasters,  new  exciting  movies, 
and  code  kits. 

Where  are  these  magical  materials 
from  the  League  when  we  need  them? 
The  radio  station  I  work  for  broad- 
casted the  PSAs  five  or  six  times, 
hardly  enough  for  any  listener  to  be 
convinced  amateur  radio  is  the  "in" 
hobby.  I  still  have  not  seen  any  PSAs 
on  local  TV. 

Here's  my  point.  Hams  are  coming 
under  public  fire,  A  few  citizens  have 
realized  we  do  provide  a  public  ser- 
vice, autopatching  traffic  accidents,  or 
passing  traffic.  But,  the  general  public 
can  be  turned  against  us,  and  so  can 
legislators- 

Why  can't  the  League  buy  some 
prime  time  commercials  during  a  tele- 
vision special?  Why  can't  local  clubs 
purchase  commercials  telling  of  the 
upcoming  ham f est?  Why  don*t  hams 
get  off  their  asses  and  show  the  public 
how  exciting  this  space-age  hobby  can 
be? 

Now  is  the  trme  to  get  a  club 
president  of  the  local  ham  group  to 
speak  to  the  Chamber  of  Commerce, 
insist     on     becoming     a     recognized 


community  organization.  How  about 
an  OSCAR  setup  at  the  shopping  mall 
for  two  days?  Tell  how  local  amateurs 
have  put  the  town  on  the  map  with 
their  contests,  QSL  cards,  and  ham- 
tests.  Enlist  the  support  of  the  mayor, 
the  police  chief,  the  City  or  Town 
CounciL 

Recently  at  a  club  meeting,  the 
local  group  was  having  a  field  day  on 
Jack  Anderson.  "He's  a  down," 
"What  a  joker/'  were  the  comments  in 
the  meeting  hall.  Then  I  mentioned 
bow  amateurs  should  send  letters  to 
the  Office  of  Telecommunications, 
White  House,  protesting  comments 
made  about  our  hobby.  Then  follow 
up  with  another  letter  to  Congressmen 
and  the  President,  The  bunch  of 
people  didn't  even  hear  me.  They  just 
went  on  complaining  about  the  raw 
deal  hams  got  in  a  newspaper  article. 

I  know  that  my  next-door  neighbor 
doesn't  consider  Jack  Anderson  as  a 
clown,  1  think  most  of  the  nation 
would  agree,  I  respect  him  as  a  re- 
porter. So  what's  the  public  supposed 
to  think  when  this  man  tells  us  hams 
are  getting  special  favors  from  the 
FCC? 

I  Jove  ham  radio,  enough  to  write 
six  letters  to  Washington,  D.C,  and 
one  that  was  printed  in  the  local  paper 
about  ham  radio,  I  am  handling  more 
traffic  for  reluctant  neighbors,  and 
explaining  my  HT  and  autopatch  to 
anyone  who  wants  to  know. 

Hams  have  to  do  a  "sell"  iob  in 
preparation  for  the  WARC  in  ^9, 
Now  is  the  time  to  become  a  com- 
munity leader  and  show  off  your 
station  to  your  neighborhood,  to  your 
kids,  your  kids*  friends,  to  everyone. 
Once  they  get  a  glimpse  at  your  QSLs. 
CB  will  seem  tike  a  toy. 

If  I  have  gotten  the  reader  all  fired 
up,  great!  Grab  some  paper  and  ask 
our  President  why  an  advisory  agency 
that  is  supposed  to  coordinate  mili- 
tary radio  frequencies  is  hinting  at  the 
FCC  for  more  CB  frequencies.  Presi 
dent  Jimmy  Carter  or  Office  of  Tele- 
communications, The  White  House. 
Washington.  D.C.  20030. 

You  might  want  to  send  a  radio- 
gram to  your  Congressman,  and  good 
luck  with  the  Chamber  of  Commerce. 
Unlike  most  hobbies,  ours  js  regulated 
by  the  people,  and  for  the  people 

Qave  Sweigert  YVB9VKQ 
Fort  Wayne  IN 

You  might  drop  Mr.  Baldwin  at  the 
ARRL  a  note  endorsing  Dave's  sug- 
gestions. /  wonder  what  the  effect  of 
TOO. 000  tetters  would  he?  -  J.M. 


BELIEVER 

I  purchased  your  13  wpm  tape 
approximately  1  month  ago  and  spent 
VA  hours/day  7  days  a  week  and 
received  my  General  ticket  6/17/77, 

I  have  used  3  different  makes  of 
code  tapes  besides  yours,  but  they 
always  brought  me  to  the  mental 
barrier  of  TO  wpm.  t  could  not  go 
beyond  this  until  I  used  your  tape. 

You  made  a  believer  out  of  me. 
Keep  plugging  your  method.  It  works! 

EdHegyeraWBSVZLI 
Kenosha  Wl 


HERE  SHE  COMES 


Please  be  advised  that  amateur 
radio  station  K2BR  {"Boardwalk 
Radio")  will  be  operating  from  the 
Miss  America  Pageant  in  Atlantic  City, 
NJ.,  from  September  1  to  10,  1977. 
Frequencies:  CW  -  3560,  706U 
14060,  21060  kHz;  phone  -  3960, 
7260,  14290,  21390  kHz;  Novice  - 
3720,7120,2112  kHz. 

The  station  is  under  the  sponsor- 
ship of  the  Southern  Counties  Ama- 
teur Radio  Association  f  SCAR  A). 
Please  QSL  to  N2NJ  lex  K2J0X}+ 

Henry  G,  Rainville  WB2QXX 
SCARA/Miss  America  Pageant 

Coordinator 
Ventnor  fMJ 


QRP 


Hurrah  for  K6JQDI  I  just  received 
the  June  issue  of  73  and  am  very 
impressed  with  the  letter  from  K6JQD 
concerning  power  levels.  I  certainly  do 
agree  with  his  views,  but  for  other 
reasons  than  those  stated.  I  have  been 
living  rn  Germany  for  several  years 
and  am  aware  of  how  high-powered 
American  ham  stations  are  affecting 
the  overseas  ham  community,  and  it 
does  not  look  good.  I  also  am  in  about 
the  same  position  as  many  of  the 
European  hams,  in  that  I  am  not  able 
to  run  high  power  or  a  very  efficient 
antenna.  I  am  afraid  that  not  many 
American  hams  appreciate  what  is 
avail  able  to  them  at  very  reasonable 
cost  They  are  also  giving  American 
hams  a  black  eye,  although  it  may  not 
be  obvious  that  this  is  so. 

Like  many  other  hams  in  Europe,  I 
am  only  able  to  run  200  Watts  or  so, 
and  an  inefficient  antenna,  and  of 
course  this  limits  to  some  extent  the 
number  of  contacts  I  can  make.  This 
situation  is  not  really  that  disturbing 
to  me,  except  for  the  fact  that  when 
the  receiver  is  turned  on,  about  the 
only  stations  I  can  hear  are  lots  of 
high-powered  stateside  stations  with 
1000  Watts  and  a  big  multielement 
beam  punching  through  with  extreme- 
ly strong  signals  which  override  many 
of  the  other  stations  I  might  like  to 
work.  Oddly  enough,  it  is  very  difficult 
to  work  those  strong  stations;  I  sus- 
pect they  only  listen  for  loud  stations 
and  won't  come  back  to  anyone  who 
does  not  have  at  least  an  S7  or  SB 
signal.  It  is  very  frustrating  to  call  CQ 
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for  hours  and  not  receive  a  contact 
due  to  the  stateside  QRM  or  to  hear  a 
desirable  station  but  not  be  able 
to  work  it  due  to  the  frequency  being 
overloaded  with  super-powered  sta- 
tions. Then,  of  course,  in  the  back  of 
one's  mind  Is  the  fact  that  you  know 
you  don't  have  a  chance  with  low 
power  1200  Watts  I  and  a  vertical 
antenna,  For  me,  this  is  merely  frus- 
trating, but  for  a  native  European  (or 
any  other  native  for  that  matter  J,  it 
must  be  even  worse,  considering  that 
his  knowledge  of  English  is  probably 
limited  telong  with  his  understanding 
of  the  American  ham  scene),  and  then 
he's  limited  in  power  and  antenna  and 
hears  nothing  but  strong  stateside 
stations  on  frequency.  I  speak  German 
fluently  and  have  had  many  nice 
eyeball  QSOs  and  2  meter  QSOs, 
during  which  various  opinions  have 
been  expressed,  concerning  the  mess 
on  20  meters  primarily,  Many  hams  in 
my  area  hold  a  rather  low  opinion  of 
the  American  ham  and  simply  do  not 
work  HF  anymore,  or  as  little  as 
possible  due  to  this  situation.  One 
must  realize  that  most  foreign  hams 
have  had  to  struggle  for  a  long  time  to 
scrape  up  the  cash  for  a  200  Watt  rig 
and  have  done  a  lot  of  fighting  to  put 
up  Bny  kind  of  antenna  in  the  limited 
space  most  of  them  have  available.  It 
is  then  no  wonder  that  many  foreign 
hams  are  resentful  when  so  many 
American  hams  on  the  air  slate,  as  if  it 
were  nothing,  that  they  are  running 
1000  Watts  with  a  multielement 
beam  high  on  a  tower;  such  things  are 
only  wild  dreams  to  most  hams  over 
here,  I  believe  that  the  image  of  the 
American  ham  is  tarnished  enough 
without  all  of  the  high-powered  sta- 
tions rattling  the  ears  of  other  hams 
all  over  the  world.  1  would  not  want 
to  introduce  a  blanket  low  power 
limit;  however,  after  all,  as  you  stated; 
there  are  cases  where  high  power  Es 
needed,  but  in  most  cases  it  is  not 
necessary. 

I  am  afraid  that  many  hams  these 


days  are  using  high  power  to  cover  up 
poor  operating  practices  or  laziness. 
After  all,  it  does  take  more  eflort  to 
dig  a  little  for  the  weaker  stations  and 
that  is  a  shame,  for  many  of  those 
weaker  stations  could  carry  on  a  good 
QSO,  too,  if  others  would  put  forth  a 
little  more  effort.  Those  weak  stations 
out  there  are  hams,  too,  although 
some  operators  seems  to  think  they 
are  tittle  more  than  sources  of  QRM,  I 
believe  that  most  of  the  hams  running 
high  power  could  make  do  with  less 
power  if  they  would  put  on  their 
headphones  and  sharpen  up  their 
operating  skills. 

1  believe  with  WARC  coming  up  we 
American  hams  cannot  afford  to  give 
other  countries  a  bad  impression  of 
ham  radio  in  the  US,  but  I  am  afraid 
that  is  fust  exactly  what  we  are  doing. 
We  con  do  all  the  goodwill  work  there 
is  to  do  and  still  come  up  on  The  short 
end  of  the  stick  if  we  do  not  watch 
our  manners  on  the  air. 

In  closing,  I  hope  that  others  will 
respond  on  thrs  subject  and  I  am  very 
pleased  that  you  offered  to  open  the 
letter  forum  to  comment.  This  tetter 
will  no  doubt  stir  up  a  hornets'  nest, 
but  I  believe  that  there  are  many  hems 
out  there  who  will  agree  with  me  and 
K6JQD. 

Richard  J.  Molby  WB7NZG/DA1DB 

HHB  3rd  BN  S4th  Arty 

APO  NY  09176 

/  agree*  Richard?  It's  a  shame  that  the 
kdowatt  signal  appears  to  be  the  norm 
on  the  HF  bands,  at  least  in  the  phone 
section,  Why  run  7000  Watts  when 
100  wilt  do  the  job?  Not  only  is  this 
practice  discourteous  to  our  foreign 
neighbors,  but  it  cuts  the  moderately 
powered  stateside  stations  "out  of  the 
action/'  Most  of  my  tow  frequency 
operating  is  on  20m  RTTY.  Very  few 
stations  run  over  200  Watts,  and  get 
out  just  fine,  t  run  75  Watts  out  of 
necessity,  end  work  everything  I  hear. 
Now,  I'm  sure  that  there  are  those 
who    will  point  out  that  the  RTTY 


Ham  Help 


This  is  to  request  your  readers  to 
help  us  with  our  "Project  Lifesaver" 
radio  effort.  We  need  parts  and  advice 
to  enable  us  to  adapt  an  ARN-6 
system  for  finding  people  caught  in 
bUzzards. 

We  are  solid  stating  the  following 
tubes:  2050,  003p  6L6P  6V6,  6SJ7, 
12SK7,  12SY7,  12SW7,  6SA7,  6SG7, 
6AC7,  6J5,  26A7  -  and  we  need  a 
manual  or  at  the  least  a  schematic  for 
ARfJ-6.  Also,  we  need  a  3  stack  car- 
bon pot  (60k,  10k.  33k|, 

Ellis  County  Volunteer 

Emergency  Services 

Box  522 

Hays  KS  67601 

I  have  a  vibrople*  key  with  which  I 
would  like  to  become  proficient  (prior 
to  on-the-air  use).  However,  after 
scrupulously  cleaning  the  contacts  on 
the  key  and  installing  new  batteries  in 
the  Heath  trans istorized  code  practice 


oscillator,  I'm  still  getting  "dits"  that 
are  different  in  frequency  {pitch}  than 
the  "dans"  on  a  straight  key.  Anyone 
have  a  "fix"  for  this? 

James  R.  Theby  WB0HZX 

4912  Brock  wood  Drive 

St  Louis  MO  63128 

I  am  In  need  of  a  tube  layout  or  a 
schematic  for  a  Jackson  Model  CRO 
25"  oscilloscope.  It  is  manufactured 
by  the  Jackson  Electrical  Instrument 
Company  of  Dayton,  Ohio,  which  is 
now  out  of  business,  1  am  missing  two 
tubes  which  have  8  pin  sockets  -  they 
control  the  intensity.  Any  help  would 
be  greatly  appreciated. 

John  M.  Mat? 
741  Schuylkill  Ave. 
PottsvitlePA  17901 

Many  would-be  hams  don't  know 
where  to  turn  for  classes  to  help  them 
obtain  their  Novice  tickets.  Therefore, 


section  of  20  is  not  as  crowded  as  the 
phone  areas.  TrueM  but  how  much 
more  usable  space  would  be  available 
on  phone  if  much  of  the  power- 
induced  QRM  was  eliminated?  Think 
about  it  —  X  M, 


enhance  understanding  in  the  cold, 
detached  world  of  consumer 
economics. 

Bob  Grove  WA4PYQ 
Davie  FL 


[ 


ENJOY 


WHO  CAN  LISTEN? 


I  enjoy  73  Magazine  immensely. 
Pity  that  due  to  my  lack  of  knowledge 
of  the  technical  end  of  it,  I  cannot 
really  absorb  it  all* 

I  did  manage  to  pass  the  Novice 
exam,  due  in  part  to  the  excellent 
code  tapes,  and  a  great  amount  of 
study. 

Electronics  really  did  not  interest 
me  until  the  advent  of  CB  SSB.  Then  I 
decided  there  had  to  be  a  choice  of 
remaining  or  advancing.  I  will  truth 
fully  state  that  the  knowledge  does 
not  come  easily,  as  first  1  had  to 
overcome  my  dislike  of  the  electronics 
bit,  but  in  the  very  near  future,  I 
intend  to  pass  the  Element  III  exam,  I 
was  extremely  interested  in  the  arti- 
cles on  conversion  of  tt  meter  rigs  to 
10  meters,  as  I  had  a  suspicion  it 
couid  be  done.  Keep  up  the  good 
work  and  fine  articles, 

Leon  S.  Greenwood  WB3HEV 
Philadelphia  PA 

Stay  tuned  for  additional  conversions, 
Leon!  —  J.  M. 


MORE  MAIL 


The  mail  order  article  by  Craig 
Anderton  {73,  July  77)  was  unusually 
warm  to  read.  It  was  upbeat  informa- 
tive, with  empathy  for  both  the  seller 
and  the  buyer,  I  hope  that  enough 
readers  paid  the  due  that  it  so  richly 
deserved,  and  will  benefit  by  the 
insight    Mr.    Andenon    provided    to 


Have  you  noticed  the  item  in  the 
Happenings  column  of  the  July  QST 
ip*  67)  which  states  that  hams  in 
Indiana  have  "won"  something  by 
being  exempted  through  legislation 
from  the  prohibition  in  bill  S8454 
against  the  ownership  of  receivers 
capable  of  copying  the  police  bands 
for  mobile  or  portable  use? 

1  have  always  understood  that  the 
civil  rights  of  American  citizens  in- 
cluded the  reception  of  any  radio 
transmission  which  is  within  the 
ability  of  an  individual  to  receive  it 
Transmitted  signals  are  within  the 
public  domain,  and  it  is  the  obligation 
of  the  transmitting  party  to  achieve 
security  of  information  through 
codes,  ciphers,  cryptography,  or  what- 
ever means  are  available.  From  this 
perspective,  it  concerns  me  greatly 
that  a  state  agency  can  Include  legis 
lation  and  criminal  punishment  as 
means  of  ensuring  the  security  of  its 
radio  communications. 

What  have  hams  in  Indiana  won  if 
they  do  not  have  the  right  of  all 
citizens  to  listen  to  any  signal  which 
causes  current  to  flow  in  their  anten- 
nas? Is  tnis  a  police  state?  What  do  the 
authorities  have  to  hide?  Can  this  be 
done  at  the  state  level? 

I  am  writing  to  both  the  A R  R L  and 
the  Governor  of  Indiana,  J  hope  that 
the  ARRL  and  you  can  come  down 
hard  on  Indiana,  because  this  activity 
is  clearly  out  of  the  authority  of  state 
government  and  is  clearly  discrimina- 
tory if  not  applicable  to  all  citizens, 

Ted  Edwards  W1AJS 
Suqarloaf  PA 


we  are  compiling  a  list  of  people  or 
clubs  conducting  Novice  classes 
throughout  the  country.  We  would 
appreciate  it  if  these  people  or  clubs 
would  send  us  the  following  infor 
mation  about  their  classes:  club  or 
person  sponsoring  the  class  (if  club, 
specific  person  who  should  be  con- 
tacted); address;  telephone  number; 
whether  classes  are  held  year-round  or 
at  specific  times  of  the  year;  any 
additional  Infof  mation. 

Please  keep  us  informed  of  any 
changes  in  your  classes,  so  our  list  will 
be  as  current  as  possible.  We  ask 
anyone  asking  about  information  con- 
cerning classes  near  them  to  please 
enclose  an  SASE 

Bob  Billson  WA2TXY 

837  Summit  Ave. 
Westfield  NJ  07090 

Bob  Toegel  WA2EGP 

1775  Watch ung  Ave. 

Plainfield  ISiJ  07060 

I  would  appreciate  hearing  from 
hams  who  might  have  improved  the 
AVC  in  the  Galaxy  V  Mk.  II,  to  cure 
the    popping    on    the    receiver's    in 


coming  signals'  audio,  as  well  as  the 
attack  time  of  the  AVCj 

R.R.  King 

9025  N,  Division 
Spokane W A  99218 

I  am  at  the  mercy  of  a  U.S,  Govt. 
QS-4B/AP  oscilloscope  (No, 
N 383 -46496 A)  whose  power  supply 
has  ceased  to  function,  I  need  a 
schematic  and  any  operating  instruc- 
tions for  this  model.  Any  information 
will  be  greatly  welcomed. 

CarIG,  Kramer  WB3CYL 

2525  Mid  pine  Drive 

York  PA  17404 

I  was  wondering  if  anyone  in  the 
Hamilton-Burlington  area  could  help 
me  with  my  code  and  theory.  \  am  an 
avid  SWL  and  am  also  very  interested 
in  amateur  radio,  I  have  been  inter 
ested  in  amateur  radio  about  2  years,  I 
am  13  years  old,  and  I  am  willing  to 
learn, 

Keir  Garber 

75  Sharon  Avenue 

Hamilton,  Ontario 

Canada  L8T  1 E4 
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RTTY  Loop 


Marc  I.  Leavey,  M,D.  WA3AJR 
4006  Wintee  Road 
Randal  is  town  MO  21133 

This  month  we  will  discuss  the 
connections  required  to  interface  a 
Model  15  or  19  machine  to  a  RTTY 
loop,  Once  this  has  been  accom- 
plished, the  machine  can  be  used  with 
a  terminal  unit  to  receive  and  print 
RTTY  signals. 

I  will  assume  you  have  acquired  a 
Model  16  page  printer  or  Its  big 
brother,  the  Model  19.  This  Is  a  useful 
assumption  for  several  reasons.  First, 
it  gives  me  a  chance  to  talk  about 
something  I  know.  Second,  the 
Models  15  and  13  constitute  the 
foundation  of  ham  RTTY.  Setup  of 
other  machines  can  be  based  on  what 
we  cover  here.  Third,  if  you  are  rich 
enough  to  afford  an  ASR-32,  you 
don't  need  my  help! 

The  Model  15  machine  consists  of 
two  major  parts,  a  keyboard  and  a 
printer.  Separate  electrical  circuits  are 
provided  for  both  devices;  however, 
they  are  driven  by  a  common  motor. 
Some  Model  15  machines  have  option- 
al goodies,  such  as  built-in  loop 
supply,  answerback,  and  assorted 
control  relays.  In  any  case,  all  the 
electrical  connections  are  terminated 
on  a  terminal  block  on  the  right  side 
of  the  machine,  when  viewed  from  the 
front.  The  terminals  are  available 
when  connecting  the  keyboard  and 
printer.  Normally,  the  selector  mag- 
nets in  the  printer  are  connected  in 
series  with  the  keyboard  contacts; 
thus  everything  typed  will  be  printed 
locally. 


There  are  three  connections  which 
must  be  made  to  the  Model  15  to  get 
it  running;  (1)  115  V  ac  for  the 
motor;  (2)  loop  current  for  the  selec- 
tor magnets;  and  (3)  keying  circuit  for 
the  keyboard.  We  will  cover  each  of 
these  in  turn. 

To  begin  with,  take  a  look  at  the 
motor  in  your  RTTY  machine.  If 
there  is  a  wheel  with  black  and  white 
stripes  on  one  endr  with  levers  pro- 
truding, you  have  a  governor  motor. 
The  first  thing  you  will  have  to  do, 
after  applying  power,  is  set  the  speed 
of  the  motor  Good  luck!  You  need  a 
tuning  fork  and  lots  of  patience.  Most 
motors  are  synchronous,  and  remain 
accurate  through  the  good  graces  of 
the  electric  company.  To  get  the  juice 
to  the  motor,  connect  the  ac  line  to 
terminals  21  and  23  on  the  terminal 
strip  located  on  the  right  side  of  the 
machine*  See  Fig*  1.  You  should  use 
three-wire  cable,  and  ground  the 
chassis  of  the  machine.  Now,  when 
you  turn  on  the  line  switch,  the  motor 
should  start  and  all  kinds  of  levers 
and  gears  should  clatter,  This  is  called 
"running  open."  Now  -  turn  off  the 
machine  and  unplug  it. 

Take  an  ohrnmeter  and  lay  it  across 
terminals  45  and  46.  There  are  two 
selector  magnets,  each  with  a  resis- 
tance of  105  Ohms,  If  they  are 
connected  in  series,  total  resistance  is 
210  Ohms  and  operation  is  for  20-30 
mA  of  current.  Parallel  connection, 
with  a  resistance  of  52  Ohms,  is 
designed  for  60  mA  loops.  If  your 
magnets  are  In  series,  change  them;  see 
Fig.  2.  A  loop  supply  capable  of 
delivering    150    volts    at    60    mA    is 
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needed.  Fig.  3  shows  a  typical  circuit. 
Notice  the  series  resistor.  If  it  was 
omitted,  the  current  in  the  loop 
would  bet 


I  = 


150 


R 


52 


-  about  3  Amps! 


Don't  forget  that  resistort  Without 
it,    the    selector   magnets    will    burn 

themselves  up.  By  the  way,  required 
wattage  for  the  resistor: 

W  =  Ex  1=  150x0.06  =  9  Watts 

Don't  skimp  on  size,  either! 

Now,  take  this  power  supply,  which 
we  will  call  the  "loop  supply,"  and 
connect  it  to  terminals  45  and  46  (see 
Fig.  1  again).  Plug  the  machine  back 
in  and  turn  it  and  the  supply  on. 
Things  should  run  quietly  now;  with- 
out all  that  clatter.  This  is  not  running 
"closed";  it's  just  working  as  it 
should, 

One  more  hookup  and  you  will 
have  yourself  an  electric  typewriter. 
Connect  some  leads  onto  terminals  32 
and  34  (start  to  wear  out  Fig.  1). 
Connect  these  keyboard  leads  in  series 
with  the  loop.  Fig.  4  illustrates  the 
point.  Now  turn  everything  back  on  {I 
hope  you  turned  it  off  while  your 
fingers  were  in  there),  and  everything 
you  type  on  the  keyboard  should 
print  on  the  page.  Not  exactly  a 
Selectric,  but  still  neat,  right? 

Next  month  we  wiil  discuss  how  to 
use  the  machine  to  receive  signals, 
Familiarize  yourself  with  the  key 
board  and  special  functions.  It  might 
be  advisable  to  lubricate  the  mechan- 
tea  I  parts,  paying  special  attention  to 
the  oil  cups  on  the  motor  and  main 
drive  shaft.  Under  no  circumstances 
allow  oi]  to  contaminate  the  printer 
contacts.  To  do  so  will  result  in  erratic 
transmission.  See  you  next  month! 


/  hope  you  are  enjoying  the  RTTY 
Loop.  As  you  can  see,  this  issue  of  73 
features  RTTY  operations,  so  if  you 
are  into  RTTY,  keep  reading f  At  this 
point,  a  fittfe  pitch  for  the  73  RTTY 
Handbook,  edited  by  the  73  staff r  is 


in  order.  This  book  has  information 
for  beginners  and  seasoned  operators 
alike,  and  is  a  must  for  ail  RTTY 
enthusiasts.  This  reference  is  up- to- 
date,  featuring  circuits  based  on  op 
amps,  FIFOs,  and  UARTs.  For  $5.95 
you  can't  pass  it  —  order  from  the  73 
Radio  Bookshop,  Another  publication 
will  be  of  interest  to  RTTY  enthu- 
siasts: The  RTTY  Journal,  published 
about  ten  times  a  year,  is  exciusively 
RTTY  oriented,  it  features  a  classified 
section  loaded  with  teletype  gear 
Subscription  price  is  S3, 50  {amazing} 
a  year,  and  subscriptions  may  be 
obtained  by  writing  RTTY  Journal, 
P.O.  Box  RY,  Cardiff-by-the-Sea  CA 
97002.  (This  is  not  a  paid  commerciaf 
—  just  a  helpful  tip  from  one  RTTY 
afficionado  to  another  I }  —  J.M. 

Nice  to  read  that  you  are  finally 
going  to  have  some  RTTY  coverage  in 
your  publication  —  it  is  about  time,  I 
first  got  hooked  on  that  mode  many 
years  ago  when  Wayne  Green  ran  his 
series  of  articles  in  CQ, 

Now  that  the  RTTY  Journal  is 
moving  back  to  the  West  Coast,  we 
could  use  some  coverage  for  the  East 
and  Middle  West. 

Incidentally,  I  had  always  been 
informed  that  RATT  stood  for  Radio 
Amateur  Teletype.  However,  it  is  no 
longer  used  in  Navy  MARS,  although 
it  was  ten  years  ago  or  so,  when  I  first 
joined. 

HerbDraegerWBSHVE 
Mountain  Home  A R 

I'm  looking  forward  to  the  new 
column.  The  timing  couldn't  be 
better.  I  just  was  handed  a  Model  1 5 
which  is  geared  for  65  wpm. 

I  have  an  SB-303  receiver  and  an 
SB -401  exciter.  My  receiver  is  already 
set  for  FSK  of  the  transmitter  via 
shifting  of  the  vfo  in  the  transceive 
mode. 

So,  as  you  sayr  John,  "Let's  get 
started/' 

Jack  Gott  WA6KGI 
Pleasant  Hill  CA 


Tracking 

the  Hamburglar 


Fig.  4. 


PURLOINED:  Standard  SRC  826M  2 
meter  FM  transceiver,  SIM:  104207. 
Stolen  on  June  27,  1977  from  Bill 
Myers  W80MCS,  942  E.  Mississippi, 
Denver  CO  80210,  303-777  3353.  Has 
the  following  frequencies  installed: 
146.94-94,  52  52,  16  76.  34  94, 
28-88,  88-88,  31-91,  148.0101, 
37-97,  19-79,  25-85,  and  91-31.  Has 
K0KGA  scribed  on  receiver  board. 
Receiver  crystal  board  has  been  re- 
built Channel  12  -  91-31  transmit  is 
450  cps,  high  in  frequency;  transmit 
trimmer  for  this  channel  is  different 
from  others. 

RIPPED  OFF:  Icom  IC-22A,  s/n  9900 
with  12  sets  of  crystals.  Call  and  SS 
No,  etched  on  back.  Pete  Jordan 
WAIAXK,  832  Temple  Street, 
Whitman  MA  02382. 


STOLEN:  Clegg  Mark  III,  2  meter 
transceiver,  serial  750,187  with 
.52.52  from  Dick  Haskin  W6KEC, 
149  Mauna  Loa  Dr.,  Monrovia  CA 
91016, 

STOLEN:  Drake  TR-4  SSB  transceiver 
#16491,  AC-3  power  supply  v  18572, 
L-4B  linear  amplifier  #1102,  L  4PS 
power  supply  ^11 24,  HalHcrafters 
SX-100  receiver  #151257,  These 
items  were  stolen  in  a  break- in  on 
April  27,  1977,  at  a  local  radio  store 
in  Louisville  KY,  where  they  were 
held  on  consignment  for  EV  Ballard 
WA4ACJ.  Any  information  would  be 
appreciated.  Contact  him  collect  at 
502451-8923  or  812  294  4819,  or 
write  2438  Longest  Av,,  Louisville 
KY.  {Also:  Jefferson  County  Police 
Department,  502-588-211 l'J 
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Editor; 

Robert  Baker  WB2GFE 
15  Windsor  Dr. 
Atco  NJ  08004 


FOUR  LAND  QSO  PARTY 
Starts:  1800  GMT  Saturday. 

September  3; 

Ends:  0200  GMT  Monday. 

September  S 

Sponsored  by  the  Fourth  Call  Dis- 
trict Amateur  Radio  Association  of 
the  IARSr  Inc,  The  same  station  may 
be  worked  again  on  each  band  and/or 
mode  fixed,  and  repeated  again  if 
operated  portable  or  mobile  and  from 
each  different  county, 
EXCHANGE: 

R5(T),  county,  and  state  for  4th 
call     district;     state,     province,     or 
country  for  others. 
SCORING: 

4th  call  district  stations  score  I 
point  for  W/VE  QSOs  and  3  points 
per  DX  contact  (including  KH6  and 
KL7I.  Final  score  is  total  points  times 
states  and  provinces;  states  and 
provinces  count  only  once,  regardless 
of  band/mode,  All  others  score  2 
points  per  QSO  and  multiply  by  the 
number  of  4th  district  states  and 
counties;  count  each  state  and  county 
only  once, 
FREQUENCIES: 

CW  -  3575,  7060,  14070,  21090, 
28090  M0  kHz):  phone  -  3940, 
7260,  14340,  21360,  28600;  Novices 
-  3710,  7110,  21110,  28110  U1Q 
kHz), 
ENTRIES  AND  AW  A  RDS: 

Certificates  to  top  scorers  in  each 
stale,  province,  and  country.  Second 


tin 


and  third  place  when  scores  warrant. 
Other  awards  to  each  4th  district 
county,  Novices,  SWLs,  etc.  Logs 
must  be  mailed  with  score  within  30 
days  to  Fourth  Call  District  ARA, 
Attn:  Bob  Knapp  W40MW/W4NP, 
105  Dupont  Circle,  Greenville  NC 
27834.   Include  an  SASE  for  results. 


WASHINGTON  STATE  QSO  PARTY 
Operating  Periods: 
0100  to  0700  GMT  September  10- 
1300  GMT  September  10  to 
0700  GMT  September  1 1  ; 
1300  GMT  September  1 1  to 
0100  GMT  September  12 
Sponsored     by    the    Boeing    Em- 
ployees' ARC  (BEARS},  the  contest  is 
open   lo  all  amateurs.  All  bands  and 
modes  may  be  used.  Stations  may  be 
worked  once  per  band  and  mode,  and 
may  be  worked  again  if  they  are  a  new 
multiplier. 
EXCHANGE: 

WA  stations  send  QSO  number, 
RST,  and  county;  others  send  QSO 
number,  RST,  and  state,  province,  or 

country. 
FREQUENCIES: 

CW  -  1805,  3560,  7060,  21060, 
28160:  phone  -  181 5r  3935.  7260, 
14310.     21380,    28660;    Novice    - 
3735,7125,21150,28160. 
SCORING: 

Score  2  points  per  QSO.  WA  sta 
tions  multiply   QSO  points  by  total 


Sept  3  5 
Sept  10-11 
Sept  10  11 
Sept  10 11 
Sept  10- 11" 
Sept  11 
Sept  17-18 
Sept  24  25 
Sept  24  25 
Sept  25-26 
Oct  1 
Oct  1-2 
Oct  1-2 
Oct  8-9 
Oct  15-16 
Oct  15  17 
Oct  22-23 
Oct  22-23 
Oct  29-30 
Nov  5-6 
Nov  12-13 
Nov  12-13 
Nov  13 
Nov  19-20 
Nov  19  20 
Nov  19-20 
Nov  26*27 
Dec  3-4 
Dec  10-11 


Four  Land  QSO  Party 
Washington  State  QSO  Party 
Pennsylvania  QSO  Party 
ARRLVHFOSO  Party 
European  DX  Contest  —  Phone 
North  American  Sprint  Contest 
Scandinavian  Phone  Contest 
Delta  QSO  Party 
Scandinavian  Phone  Contest 
Fall  Classic  Radio  Exchange 
Open  CD  Party  -  CW 
California  QSO  Party 
VK/ZL/Oceania  -  Phone 
VK/ZUOceania  -  CW 
Open  CD  Party  -  Phone 
Manitoba  QSO  Party 
CGWE  Contest 
CARTG  RTTY  Sweepstakes 
CQ  WW  DX  Phone  Contest 
ARRL  Sweepstakes  -  CW 
IRA  Contest 

European  DX  Contest—  RTTY 
OK  DX  Contest 
ARRL  Sweepstakes  —  Phone 
WWOXA  International  CW  Contest 
AJI  Austria  Contest 
CQWWDXCW  Contest 
ARRL  160  Meter  Contest 
ARRL  10  Meter  Contest 

■Described  in  last  issue. 


number  of  states,  provinces,  and  other 
countries  worked.  All  others  score  2 
points  per  WA  QSO  and  multiply  by 
number  of  WA  counties  worked  (39 
max-K  For  non-WA  stations  onlyr 
there  is  an  extra  multiplier  of  one  lor 
each  group  of  8  contacts  with  the 
same  WA  county. 

Washington  county  checkoff  list  for 
non-Washington  State  entries;  Adams, 
Asotin,  Benton,  Chelan,  Clallam, 
Clark,  Columbia,  Cowlitz.  Douglas, 
Ferry,  Franklin,  Garfield,  Grant. 
Grays  Harbor,  Island,  Jefferson,  King, 
Kitsap,  Kittitas,  Klickitat  Lewis, 
Lincoln,  Mason,  Okanogan,  Pacific. 
Pend  Oreille,  Pierce,  San  Juan,  Skagit, 
Skamania,  Snohomish,  Spokane, 
Stevens,  Thurston,  Wahkiakum,  Walla 
Walla,  Whatcom,  Whitman,  Yakima. 
ENTRIES  AND  AWARDS: 

Certificates  to  high  scores  in  boih 
single  and  multi-operator  classes.  Five 
BEARS  awards  pre  also  available  to 
anyone  working  5  club  members.  All 
contest  entries  will  be  screened  by  the 
contest  committee  for  possible 
Worked  Five  BEARS  Awards.  The 
Worked  3  BEAR  Cubs  Award  is  also 
available  for  working  3  Novice  mem- 
bers. Logs  are  available  from  the 
contest  committee  upon  request  Logs 
must  show  dales/ times  in  GMT,  sta- 
tions worked,  exchanges,  bands  and 
modes,  and  scores  claimed.  Include  a 
check  sheet  for  entries  with  more  than 
100  QSOs.  Each  entry  must  include  a 
signed  statement  that  the  decision  of 
the  Contest  Committee  will  be  ac- 
cepted as  final,  Logs  will  nor  be 
returned.  Results  of  the  QSO  Party 
will  be  mailed  to  all  entrants;  an  SASE 
is  not  required.  Logs  and  scores  must 
be  postmarked  no  later  than  October 
10th  and  sent  to:  Boeing  Employees' 
ARC.  c/o  Contest  Committee,  Willis 
D-  Propst  K7RS,  184 15  3Sth  Ave,  S.r 
Seattle  WA  981 B8. 


PENNSYLVANIA  QSO  PARTY 

Starts:  1700  GMT  Saturday. 

September  10; 

Ends:  2359  GMT  Sunday, 

September  1 1 

Sponsored  by  the  Nittany  ARC;  all 
amateurs  are  invited  to  participate,  PA 
stations  may  work  both  PA  and  noft- 
PA  stations,  Each  station  may  be 
worked  once  per  band  and  mode, 
EXCHANGE: 

QSO  number,  RS(T),  county  or 
ARRL  section. 

FREQUENCIES: 

CW  -  1810,  3550*,  7050,  14050. 
21050,    28050,   SSB   -  1815,  3980, 
7280,   14315,  21380,  28560;  Novice 
-3715.7160,21115,28115. 
SCORING 

PA  stations  score  3  points  per 
out-of -state  QSO  and  1  point  per  PA 
QSO.  Multiplier  is  number  of  ARRL 
sections,  including  EPA  and  WPA. 
One  additional  multiplier  may  be 
counted  for  DX  QSO  (limit:  one). 
Out-of-state  stations  score  1  point  per 


PA    QSO    times  the   number  of   PA 
counties  worked  (67  max. J, 
ENTRIES  AND  A  WA  RDS: 

Logs  must  include  dates/times  in 
GMT,  stations  worked,  RST  sent/ 
rcvd.,  band,  mode,  and  number  of 
new  section  or  county  as  worked 
(multipliers).  Summary  sheet  re- 
quired, showing  number  of  QSOs, 
QSO  points,  total  multiplier,  and 
claimed  score.  Also,  include  a  check- 
list of  counties  worked.  Mail  logs, 
summary  sheets,  check  sheets,  and 
any  comments  by  Oct  15th  to: 
Douglas  R.  Maddo*  W3HDH,  1187  S. 
Garner  Street,  State  College  PA 
16801.  SASE  appreciated.  Certificates 
to  section  winners  and  outstanding  PA 
entries  with  minimum  of  10  QSOs 
required  for  awards. 

NORTH  AMERICAN 

SPRINT  CONTEST 

0200  to  0600  GMT  Sunday, 

September  11 

Sponsored  by  the  National  Contest 
Journal,  this  contest  is  open  to  all 
amateurs.  Entry  classes  include:  single 
op  (no  helpers,  one  active  xmtr, 
multiple  rcvrs,  no  spotting  net  assis- 
tance); multi-single  f multiple  oper- 
ators, one  active  xmtr,  multiple  active 
rcvrs,  no  spotting  net  assistance  I; 
multi  -mult*  (multiple  operators, 
multiple  active  xmtrs,  one  signal  per 
band).  All  contacts  must  be  made  on 
CW  only  on  any  band  from  160  to  20 
meters.  Stations  may  be  worked  once 
per  band,  North  American  stations  are 
defined  by  the  rules  for  CQ  WW 
contests, 
EXCHANGE: 

You  must  make  sure  the  entire 
exchange  includes  his  call,  your  call, 
serial  number  {starting  from  001), 
your  nickname,  state,  province,  or 
country.  Example:  WGOAT  DE 
WB2GFENR27BOBNJK. 
FREQUENCIES: 

1&W1820,  3530  3550.  7030-7050, 
14030-14050.  Try  160m  during  the 
last  half  hour  of  the  contest, 

SPECIAL    RULBS    FOR    NA    STA- 
TIONS: 

If  a  station  calling  CQ  NA  is  called 
by  another  station  and  makes  a  valid 
exchange  with  him,  he  cannot  call  CO 
again  on  that  frequency,  nor  can  he 
solicit  contacts  by  calling  QRZ,  etc, 
He  must  move  a  minimum  of  5  kHz 
away  from  the  frequency  before 
catling  CQ  NA  again,  or  he  may 
answer  a  CQ  NA  on  the  frequency 
and,  following  a  valid  exchange,  call 
CQ  NA  on  that  frequency- 

CLUB  COMPETITION: 

Club  competition  is  limited  to  a 
maximum  of  15  operators  as  a  single 
club  entry  unit.  Clubs  with  more  than 
15  members  may  submit  more  than 
one  entry  unit.  In  this  case,  members 
of  each  unit  must  be  drawn  by  lottery 
from  the  pool  of  members  who  will 
compete.   To  qualify  as  a  club  entry 
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unit,  the  name  and  call  of  each  oper 
ator  in  the  unit  must  be  registered 
with  she  Contest  Coordinator 
(W60AT)  before  6:30  PDT,  SepL 
10th-  Changes  may  be  made  in  the 
unit  members  up  to  that  deadline. 
This  rule  limits  muki -multi  entries  to 
a  maximum  of  15  operators  if  they 
are  a  club  entry-  Multi-multi's,  multi- 
singles,  and  singles  can  be  combined  in 
a  single  unit,  but  the  total  number  of 
operators  cannot  exceed  1  5, 

SCORiNG: 

NA  stations  multiply  tota^  valid 
contacts  by  the  sum  of  states.  VE 
multipliers,  and  countries  to  get  final 
score-  Non-NA  stations  multiply  total 
valid  contacts  by  the  sum  of  states, 
VE  multipliers,  and  NA  countries. 
KH6  is  not  counted  as  a  state  and  is 
not  an  NA  country.  VE  multipliers 
are:  maritime  (VE1,  V01  r  V02,  etc.), 
and  each  VE  call  district  (VE2  to 
VES). 

ENTRIES: 

Logging  is  to  be  done  on  separate 
sheets  for  each  band.  Regardless  of 
the  number  of  licensed  callstgns  issued 
to  a  given  operator  entering,  one  and 
only  one  callsign  shall  be  used  during 
the  contest  period  by  that  operator 
Logs  should  include  GMT  time  as  well 
as  complete  exchange  information. 

Entries  must  be  sent  to  Rusty  Epps 
W60AT,  35  Belcher  Street,  San  Fran- 
cisco CA  941 14,  and  be  received  by 
Oct.  10th  to  be  eligible  for  trophies 
and  awards.  Each  entry  should  include 
a  summary  sheet  showing  valid  con- 
tacts by  band,  total  multipliers,  total 
score,  name  and  caM  of  operator (s)r 
station  callsign,  location,  and  declara- 
tion statement  ("I  declare,  on  my 
honor,  that  I  operated  in  under- 
standing and  compliance  with  the  NCJ 
Contest  rules  as  well  as  all  regulations 
for  amateur  radio  in  my  country,  and 
that  my  summary  and  Jog  sheets  are 
correct  and  true  to  fact/'},  followed 
by  the  signature^)  of  the  operators. 
Also  required  are  a  complete,  legible 
Jog  of  all  contacts  (by  band,  with 
indication  by  numbered  sequence  of 
each  multiplier  claimed)  and  a  sep- 
arate check  sheet  for  each  band. 


RESULTS  OF  THE  1977  FLORIDA  QSO  PARTY 


Top  10  FLA  Phone  Stations 

WA4LZR  94,135  points 

WA4UFW  55,057 

WB4POB  34,713 

WB4IIN  32.067 

WB41NC  29,040 

W4ZTW  20,586 

W4WKQ  19r400 

YVA4EYR  18,069 

W4KEB  15,041 

N4EF  11,136 


Top  10  FLA  CW  Stations 

WA4NFF  27.900  points 

K4BV  10,560 

W400  10,098 

K4KQ  9,180 

K4DAS  9,030 

K4IEX  7,896 

W4WJ  7,524 

WS4BMR  6,644 

K4PB  5,740 

WB4ZHU  3,600 


The  top  FLA  club  score  was  attained  by  NQFARS,  with  126,860  points. 


Top  1 0  Out  of- State  Phone  Scores 

K9DX 

WB5STD 

W7KWC 

WB4HYN/9 

K2HLC 

WA0G1T 

VE3RN 

K9KKX 

K5RPC 

K9GTQ 


Top  10  Out-of-State  CW  Scores 


6,063  points 

WB4HYN/9 

1,680  points 

2,072 

W8YL 

1,550 

1,512 

W2RPZ 

1,100 

756 

K9DX 

1,058 

700 

WB0LFY 

1,012 

642 

VE3EJK 

940 

495 

W5KLB 

798 

455 

WA2ZQB 

im 

312 

W1GYV 

684 

240 

VY2WSS 

630 

DELTA  QSO  PARTY 

Starts:  1800  GMT  September  24; 

Ends:  2400  GMT  September  25 

Sponsored  by  the  Delta  Division  of 
the  ARRL;  all  amateurs  aw  invited  to 
participate.  Mo  time  or  power  restric- 
tions Amateurs  outside  of  the  Delta 
Division  will  attempt  to  contact  as 
many  amateurs  inside  the  Delta 
Division  [consisting  of  Ark.,  La.,, 
Mtss, P  and  Tenn.)  as  possible.  Stations 
may  be  worked  once  per  band/ mode. 
Portables/mobiles  may  be  reworked 
on  the  same  band/ mode  if  they 
change  counties. 

EXCHANGE: 

QSO  number,  RST,  and  QTH  - 
ARRL  section  for  non  Delta  Division; 
county  and  state  for  Delta  Division. 


RESULTS  OF  THE  1977  BARTG  RTTY  CONTEST 


Top  10  Single  Operator  Stations  (107  Entries) 


CT1EG 

9H1EL 

I5WT 

I5KPK 

G3YYD 

K5ARH 

SM6GVA 

PJ3AR 

W3FV 

W2NZ 


488 J 60  points 

with  336  contacts 

409,464  points 

281,160 

270,560 

258,560 

235,056 

230,838 

229,600 

219,186 

218,988 


The  top  multi-operator  entry  was  from  ItPYS,  with  388,448  points. 
W1IV1X  finished  third  in  the  multi-op  category.  The  top  SWL  entry  was 
from  Cech  Luhos  (OK2-535G},  with  278,820  points. 


FREQUENCIES: 

CW  -  3550h  7050,  14050,  21Q5G, 
28050;   SSB    -   3990,   7290,    14290, 
21390,  28590;  Novice  -  3725,  7125, 
21125,28125. 
SCORING: 

Defta  Divisions  take  number  of 
OSOs  times  number  of  ARRL  sections 
(75  max.).  Outside  the  division,  take 
number  of  QSOs  times  number  of 
counties    worked     (316    max.).    DX 


stations  may  be  worked,  but  do  not 
count  as  multipliers. 

ENTRIES  AND  AW  A  RDS: 

Logs  must  inciude  date/time,  call, 
exchange,  band,  emission,  and  multi- 
plier. Logs  must  be  postmarked  no 
later  than  Oct  21st  to  be  eligible  for 
awards.  The  Delta  Achievement 
Award  is  issued  to  all  amateurs  con- 
tacting 5  different  stations  in  each  of 
the    4   states   in    the    Delta    Division. 


RESULTS  OF  THE  1977  COUNTY  HUNTERS  SSB  CONTEST 


Mobile/Por  table 

WA0RJJ 

W6ANB 

WB0ELJ 

WB0ICP 

WB2GFE 

W5AWT 

WA7KKN 

WB9RCY 

W1EXZ 

W1DIT 

Fixed  —  DX 
CT1UA 
Fixed  -  W/VE 

W7KWC 

K1GSK 

WB4GGW 

W7SUY 

W8WT 

VE1RQ 

W7GHT 

W7KOI 

WA8ASV 

W1LQQ 


336,868  points 

315,768 

101,376 

69,300 

42r688 

24,540 

11,520 

1 0,530 
5,338 
4,865 

43,775  points 

3,940,942  points 
1,683,314 

865,358 

365,472 

249,678 

204,200 

156,520 

103,360 
70,713 
66,783 


(625  QSOs} 


(1,503  QSOs} 
(1,263  QSOs} 
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Other  certificates  and  ptaques  for  high 
scores,  Logs  will  be  returned  if  re- 
quested, Send  logs  to  Malcolm  P. 
Keown  W5RUB,  213  Moonmist, 
Vieksburg  MS  39180. 

FALL  CLASSIC  RADIO  EXCHANGE 
Starts:  1800  GMT  Sunday  * 

September  25; 

Ends:  0100  GMT  Monday, 

September  26 

Sponsored  by  the  Southeast  ARC 
(K8EMY)  of  Cleveland,  Ohio,  the 
contest  is  open  to  all  The  object  is  to 
restore,  operate,  and  enjoy  older 
equipment  with  like-minded  hams,  A 
'"classic  radio"  is  any  equipment  built 
since  1945  but  at  least  10  yean  old  - 
an  advantage,  but  not  required  in  the 
exchange. 
EXCHANGE: 

Name.  RST,  state,  province,  or 
country,  receiver  and  Transmitter  type 
tif   home  brew,   send  PA  tube,  e.g., 

"6L6"). 
MISCELLANEOUS: 

The  same  station  may  be  worked 
with  different  equipment  combina- 
tions, and  on  each  mode  on  each 
band.  No  AM  phone  below  21  MHz. 
CW  call  is  "CO  CX ';  phone  call  is 
"CQ  EXCHANGE",  Nonncontestants 
may  be  worked  for  credit. 
FREQUENCIES: 

CW  -  up  60  kHz  from  low  end  of 
band  edges;  phone  -  3910,  7280. 
14280,  21380,  28580;  Novice/Tech  - 
3720,7120,21120,28120. 
SCORING  (NOTE  CHANGES  FROM 
LAST  YEAR): 


Add  the  numbers  of  different  trans- 
mitters and  receivers,  states/provinces/ 
countries  contacted  for  each  band. 
Multiply  by  total  number  of  QSOs. 
Multiply  that  total  by  class  multiplier, 
the  total  years  old  of  all  transmitters 
and  receivers  (three  QSOs  minimum 
per  unit}.  For  transceivers,  multiply 
years  old  by  two. 
ENTRIES  AND  AWARDS: 

Awards  for  highest  scores,  longest 
DX,  most  equipment  combinations, 
oldest  equipment,  and  "unusual 
achievements-**  Send  logs,  comments, 
pictures,  etc.,  to  Stu  Stephens  K8SJ, 
2386  Queenston  Road,  Cleveland 
Heights  OH  44118.  Include  an  SASE 
for  a  copy  of  the  Classic  Radio  News- 
letter. 

CALIFORNIA  030  PARTY 

Starts:  1800  GMT  Saturday, 

October  1; 

Ends:  2400  GMT  Sunday, 

October  2 

Sponsored  by  the  Northern 
California  Contest  Club.  Of  the  30 
hour  period,  the  maximum  operating 
time  shall  not  exceed  24  hours.  Times 
on  and  off  must  be  dearly  marked  in 
the  log,  and  each  time  off  shall  not  be 
less  than  15  minutes.  All  amateur 
bands  may  be  used,  and  stations  may 
be  worked  once  per  band  and  mode. 
Mobile  or  portable  CA  stations  may 
be  worked  in  each  new  county  on 
each  band  and  mode.  CA  stations  may 
work  other  CA  stations, 
EXCHANGE: 

CA  stations  send  consecutive  QSO 


numbers  and  county;  others  send  QSO 
number  and  state,  province,  or 
country. 

FREQUENCIES: 

CW  -  1805.  3560,  7060,  14060, 
21060,  28060;  SS8  -  1815,  3895, 
7230,  14280,  21355,  28560;  Novice 
-  3725,  7125,  21125,  28125.  Try  10 
meters  on  the  hour  and  15  meters  on 
the  half  hour  between  1800  and  2200 
GMT. 

SCORING: 

Each  QSO  counts  2  points.  CA 
stations  multiply  QSO  points  by 
number  of  states  (including  CA)  plus 
Canadian  districts  (8  max  J.  DX  may 
be  worked  for  QSO  points,  but  does 
not  count  for  multipliers.  NonCA 
stations  multiply  QSO  points  by 
number  of  CA  counties  worked  (58 
max.}. 

ENTRIES  AND  AWARDS' 

Log  information  should  include 
date/time,  band,  mode,  cali  signs 
worked,  and  exchanges  sent/received. 
Number  each  new  multiplier  as 
worked.  A  summary  sheet  should  be 
included,  showing  your  cat  I  sign,  name, 
address,  number  of  OSOs  per  band, 
total  number  of  QSOs,  total  multi- 
plier, claimed  score,  and  indication  of 
whether  single  or  mu  It! -operator 
entry.  Summary  sheets  are  available 
from  the  NCCC.  Certificates  ^ 
awarded  to  the  highest  scoring  station 
»n  each  CA  county,  state,  province, 
and  country,  Portable  stations  must 
make  20  QSOs  minimum  for  county 
certificate.  There  wilt  be  second  and 


Corrections 


There  is  an  error  in  the  article  "The 
Morse  Clock,"  July,  1977-  The  table 
In  Fig,  7,  page  57>  has  an  incorrect 
value.  The  ROM  contents  for  digit  1 
should  be  "11110",  not  "10000°  as 
indicated. 

John  Motnar  WA3ETD 
Executive  Editor 

There  are  several  corrections  to 
"Super  DVM,"  starting  on  page  108  in 
the  August,  1977.  issue.  The  zener 
diodes  in  Fig.  4  are  incorrectly 
designated.  The  two  diodes  marked 
"1NT53"  should  be  6.2  V  1N753 
diodes-  In  Fig.  3,  the  op  amp  is  shown 
with  incorrect  pinouts.  The  100  pF 
capacitor     should     be     connected 


between  pins  8  and  1p  not  between  8 
and  7  as  shown.  The  power  should  be 
connected  to  pin  7.  This  pin  is  not 
numbered  in  the  figure.  The  photo 
graphs  in  "Super  DVM"  were  taken 
by  Bert  Mau. 

John  Molnar  WA3ETD 
Executive  Editor 


There's  an  error  in  my  article, 
"Build  A  Multiplying  Prescalerr"  in 
the  Jufy  issue.  Fig.  9(b)  on  p.  136 
should  show  IC2  pins  5  and  8 
grounded,  as  in  Fig.  8. 

X  H.  Everhart  K3JE/2 
Lancaster  PA 


The  balun  transformer  illustrated  in 
Fig.  4  of  "Satellite  Zapper."  on  page 
83  of  our  May  issue,  is  in  error;  The 
RG-58  coax  cable  indicated  should  in 
reality  be  RG-59  or  RG-11  cable.  The 
baiun  transformer  requires  72  Ohm 
cable  to  properly  match  the  300  Ohm 
twinlead. 

John  Molnar  WA3ETD 
Executive  Editor 


The  article  "Inside  The  Bird,"  by 
Robert  Bloom,  July,  1977,  made 
several  references  to  the  term  THRU- 
LINE™  on  page  44,  This  term  is  a 
registered  trademark  of  Bird  Elec- 
tronic Corporation,  Solon,  Ohio,  and 


was    incorrectly    used    without    the 
identifying  trademark  symbol. 

There  are  also  three  errors  in  the 
article:  The  resistor  in  Figs,  2  and  3 
has  to  be  on  opposite  sides  of  the 
loop,  not  in  the  left  leg.  On  page  45, 
column  one,  the  formula  for  lr  is 
missing  a  minus  sign,  and  in  column 
two,  |2R  is  printed  as  "12R",  The 
correct  formulas  are;  lr  =  -Er/Z0  and 
|2R  =  IE. 

John  Molnar  WA3ETD 
Executive  Editor 


My  letter  to  you  dated  19  May 
concerning  the  conversion  of  certain 
5SB  CB  ngs  to  10  meters  contains  a 
rather  foolish  statement  which  I  wish 
to  correct.  I  had  said  that  using  a 
12-6685  MHz  crystal  in  place  of  the 
X4  value  given  in  the  table  would 
yieid  six  additional  frequencies  be- 
tween 28.6  and  28.8  MHz.  This  is 
obviously  erroneous:  The  suggested 
change  would  indeed  produce  six  fre- 
quencies different  from  the  original 
crystal  frequency,  but  no  more  of 
them  would  be  between  28.6  and  28+8 
MHz  with  either  crystal.  My  apologies 
—  this  was  an  admittedly  stupid  error 
which  1  made  due  to  trying  to  do  the 
math  involved  in  the  conversion  at 
0230  hours. 

Those  who  are  involved  in  the 
Ten  Ten  activities,  and  have  no  partic- 
ular desire  to  operate  in  the  DSB  full 
carrier  mode,  may  be  interested  in  the 
following  set  of  crystal  frequencies. 
When  substituted  for  the  high  oscilla- 
tor crystals  in  the  Cobra  138A/138, 
Midland    13-895,    or   Pace   1000  CB 


third  place  awards  if  justified,  as  well 
as  special  high  score  awards  and  a  club 
award  for  highest  aggregate  score.  All 
entries  must  be  sent  to  the  NCCC.  c/o 
Lew  Jenkins  N6VV,  1750  Eucalyptus 
Ct,  Concord  CA  94521,  and  must  be 
postmarked  not  later  than  Oct.  31  sl 
Please  include  a  large  business-size 
SASE  with  each  entry, 

ZONE  29  AWARD 
issued    by     the    West    Australian 
Division  of  the  Wireless  Institute  of 
Australia     to     amateurs     and    SWLs 
worldwide  for  contacts  with   25  sta 
tions  located  within  zone  29.  Contacts 
may    be   on   any   amateur   band   or 
mode,  but  must  have  been  made  after 
January,  1952.  The  following  endorse 
orients  are  available  when  the  award  is 
issued   as  confirmation   of   following 
special  conditions: 

{a}  All  25  stations  on  one  band  only; 

(b)   All    25  stations  on  phone  {SSB, 

AM,  FM,  etch 

(cl  All  25  stations  on  CW; 

Id)  All  25  stations  on  one  band  and 

all  on  phone; 

<e)  All  25  stations  on  one  band  and 

all  on  CW; 

{fl  25  stations  heard  by  SWL  listener, 

in  (a)  to  (e)  above. 

Confirmation  in  writing  of  all  con- 
tacts must  be  submitted  to:  The 
Secretary,  WlA  (WA  Division},  Box  N, 
1002,  GPO.  Perth,  W.A,  6001, 
Australia.  Include  Si  or  5  IRCs  for 
postage  and  handling. 


transceivers,  they  will  produce  23 
operating  frequencies  between  28.510 
and  28.800  MHz.  XI  -  1Z5485  MHz; 
X2  -  12.5585  MHz;  X3  -  12.5685 
MHz;X4-  12.5885  MHz. 

If  you  calculate  the  operating  fre- 
quencies obtained  with  the  above,  you 
will  note  that  all  of  them  fall  on 
frequencies  which  are  evenly  divisible 
by  10  kHz.  Since  approximately  one 
third  of  the  existing  Ten-Ten  local 
nets  meet  on  frequencies  which  are 
not  evenly  divisible  by  10  kHz,  you 
may  want  to  change  one  or  more  of 
the  crystal  frequencies  by  a  few  kHz 
to  accommodate  your  local  net. 

I  will  repeat  my  earlier  caution  that 
the  "delta  tune"  controls  on  most 
SSB  CB  radios  swing  both  the  trans- 
mit and  receive  frequencies.  This  is 
accomplished  in  the  aoovementioned 
radios  by  a  varactor  diode  which 
operates  in  the  high  oscillator  circuit 
My  experience  has  been  that  the 
maximum  frequency  swing  with  the 
original  components  is  on  the  order  of 
one  kHz  plus  and  minus.  It  may  be 
possible  to  increase  this  range  by  using 
a  different  varactor,  but  I  don't  know 
of  anyone  who  has  tried  it. 

Finally,  a  brief  comment  on 
WA4MFT's  10  meter  bandplan  — 
fooeyl  As  far  as  l*m  concerned,  we 
already  have  enough  bandplans  on  the 
VHF  and  UHF  bands  without 
encumbering  the  HF  bands  with  them. 
Some  cooperation  among  10  meter 
AM  ops  is  indeed  necessary,  but  Ray's 
plan  is  just  too  structured  for  my 
taste. 

Stan  Modjesky  WB3CJI 
Woodlawn  MD 
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On  Saturday,  September 
17,  1977,  the  FAAR- 
OUT  Airborne  DXpedition 
will  take  to  the  skies  over 
California  and  Nevada. 
FAAR-OUT  (Five  Airborne 
Amateurs  teaching  OUT) 
will  provide  a  unique 
opportunity  for  VHF/UHF/ 
microwave  amateur  operators 
to  participate  in  a  unique 
experimental  DXpedition,  We 
will  fly  a  1085  statute  mile 
route  over  a  period  of  nearly 
eight  hours,  operating  on  4 
ban  ds  and  using  several 
modes  of  communications. 
We  will  be  seeking  a  maxi- 
mum number  of  contacts  on 
all  bands  and  modes,  and  will 
be  looking  for  real  DX 
stations,  as  well. 

We  expect  to  make  con- 
tacts with  stations  in  high 
locations,  with  good  anten- 
nas, and  with  other  airborne 
stations,  For  pilots  who 
would  like  to  know  our  exact 
flight  plan,  here  'tis:  San  Jose 
V334  Sacramento  V6N  Reno 
V105  Las  Vegas-  Lunch  and 
refuel  at  Las  Vegas,  then  via 
V21  Hector  VGR,  VI 2 
Palmdale,  V137  Priest  VOR, 
V485  San  Jose.  We  plan  to 
fly  the  San  Jose  to  Las  Vegas 
leg  between  1600  GMT  and 
2000  GMT,  and  the  Las 
Vegas  to  San  Jose  return  leg 
between  21 00  GMT  and  01 00 
GMT.  This  timing  may  vary 
up  to  an  hour  each,  or  either 
way,  and  the  exact  times  will 
depend  on  the  weather  and 
upon  OSCAR  orbits.  The  San 
jose-Las  Vegas  leg  will  be 
flown  at  1 1 ,500  feet,  and  the 
return  leg  will  be  flown  at 
1 2,500  feet, 

We  wilt  be  operating  on 
the  following  bands  and 
modes:  146.52  MHz  FM, 
145.1  MHz  SSB,  223.50  MHz 
FMf  432,0  USB,  446.0  FM, 
437.25  ATV,  OSCAR  Mode 
B,  and  1296.010  USB.  At 
present,  the  inclusion  of  ATV 
equipment  is  contingent  on 
getting  the  equipment  work- 
ing in  time,  and  the  OSCAR 
shot  will  be  made  if  mode, 
orbit,  and  antenna  installa- 
tions on  the  aircraft  permit. 
The  following  operators 
will  be  operating  the  follow- 
ing bands,  etc:  146.52  MHz 


Man  Christian  WA6YOB 

PO  Box  5314 

San  Jose   CA   95150 


FAAR-OUT 


DXpedition 


--  airborne  VHF  and  OSCAR! 


FM  -  Dave  WB6KHP,  40 
Watts   ERP;   145-1   MHz  SSB 

-  Ray  WA6VAB,  40  Watts 
PEP;  223.50  MHz  FM  -  Brad 
WA6REE,  10  Watts  ERP; 
437.25  ATV  (if  aboard)  - 
Ray  WA6VAB,  40  Watts  peak 
video;  432.0  USB  -  Paul 
WA6UAM,  40  Watts  PEP; 
446.0  FM  -  Alan  WA6YOB, 
10  Watts  ERP;  1296.010  USB 

—  Paul  WA6UAM,  power  not 
Specified;  OSCAR  Mode  B  - 
Paul  WA6UAM,  40  Watts 
PEP. 

In  addition,  if  other  air- 
borne amateurs  wish  to  con- 
tact us  and  find  the  QRM  a 
bit  much,  call  Cessna 
N1522Q  on  122.90.  Well  fit 
you  in.  Please  call  the  opera- 
tor listed  above  for  the  partic- 
ular band/mode  you  will  be 
using.  We  are  not  planning  to 
use  a  single  call  for  the 
DXpedition. 

In  order  to  provide  an 
opportunity  for  as  many 
amateurs  as  possible  to  con- 
tact us,  we  request  that  when 
you  call  us,  give  yourcallsign 


and  wait  for  an  acknowledge- 
ment. Keep  trying.  There  will 
be  QRM  and  our  own  self- 
generated  intermod  for  us  to 
contend  with,  so  if  we  seem  a 
bit  abrupt  in  acknowledging 
your  contact,  please  be 
patient.  Be  sure  to  log  it,  too, 
and  we  will  QSL  100%  of 
verified  contacts  with  a 
specially-printed  photo  QSL 
card  for  the  expedition.  We 
will  also  QSL  all  SWL  reports 
that  indicate  that  you  have 
copied  our  transmissions. 

If  conditions  permit,  we 
are  also  going  to  try  some 
propagation  experiments 
within  the  California  coastal 
duct.  If  the  duct  appears  to 
be  forming,  or  present  during 
the  latter  part  of  our  flight, 
we  will  be  flying  up  and 
down  inside  it,  in  an  effort  to 
discover  what  atmospheric 
phenomena  may  be  related  to 
various  modes  of  propagation 
within  it.  If  we  locate  the 
duct,  we  will  be  operating 
primarily  on  145.1  and  432.0 
SSB. 


Anyone  wishing  to  sched- 
ule a  contact  or  contacts  with 
us  can  send  a  note  requesting 
the  desired  schedule  time  and 
frequency(ies)  to:  Alan 
Christian  WA6YOB,  PO  Box 
5314,  San  jose  CA  95150. 
We  will  reply  by  mail  and  will 
make  every  effort  to  keep  the 
schedule. 

The  SSB  and  ATV  anten- 
nas will  be  horizontally  polar- 
ized,  and  the  FM  antennas 
will  be  vertically  polarized  in 
an  effort  to  maximize  con- 
tacts, 

If  inclement  weather  on 
the  West  Coast  causes  post- 
ponement of  the  flight  on  the 
17th,  we  will  fly  the  expedi- 
tion one  week  later  on 
September  24, 

If  you  have  any  questions 
about  the  DXpedition,  please 
feei  free  to  write.  We  would 
appreciate  an  enclosed  SASE, 
but  we  will  answer  atl  queries. 
It  seems  advisable  for  stations 
near  our  proposed  coverage 
limits  to  write  and  schedule 
their  contacts   in   advance.  ■ 
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NEW! 

FM144-10SXR1I 

All  Solid  State-PLL  digital  synthesized  —  No  Crystals  to  buy!  5KHz  steps  —  144-149 
WIHz-LED  digital  readout  PLUS  MARS-CAR* 

•  5MHz  Band  Coverage  —  1000  Channels  (instead  of  the  usual  2MHz  to  4MHz  — 
400  to  800  Channels)  »  Priority  Channel  •  Audio  Output  4  Watts  •  15  Watts  Output 

•  Unequaled  Receiver  Sensitivity  and  Selectivity  -  15  POLE  FILTER,  MONOLITHIC 
CRYSTAL  FILTER  AND  AUTOMATIC  TUNED  RECEIVER  FRONT  END  -  COMPARE!! 

•  Superb  Engineering  and  Superior  Commercial  Avionics  Grade  Quality  and  Con- 
struction Second  to  None  at  ANY  PRICE. 


■  FREQUENCY  RANGE:  Recede:  144,00  to 
148,995  MHzr  5  KHz  steps  (1000  channels). 
Transmit  144,00  to  148.995  MHz,  5  KHz  steps 
(1000  channels)  +  MARSCAP  * 

*  FULL  DIGITAL  READOUT;  Six  easy  to  read  LED 
digits  provide  direct  frequency  readout  assuring 
accurate  and  simple  selection  of  operating 
frequency. 

•  AIRCRAFT  TYPE  FREQUENCY  SELECTOR:  Large 
and  small  coaxial ly  mounted  knobs  select 
lOOKHzand  lOKHz  steps  respectively,  Switches 
cfick  stopped  with  a  home  position  facilitate 
frequency  changing  without  need  to  view  LEDrS 
while  driving  and  provides  the  sightless  amateur 
with  full  BraiJIe  dial  as  standard  equipment. 

•  FULL  AUTOMATIC  TUNING  OF  RECEIVER 
FRONT  END:  DC  output  of  PLL  fed  to  varactor 
diodes  in  all  front  end  R-F tuned  circuits  provides 
full  sensitivity  and  optimum  intermodulation 
rejection  over  the  entire  band  No  other  amateur 
unit  at  any  price  has  this  feature  which  is  found  in 
only  the  most  sophisticated  and  expensive 
aircraft  and  commercial  transceivers. 

*  TRUE  FM:  Not  phase  modulation  —  for  superb 
emphasized  hi-fi  audio  quality  second  to  none. 

■FULLY  REGULATED  INTEGRAL  POWER 
SUPPLIES:  Operating  volgate  for  all  circuits,  i,e.P 
12v,  9v  and  5v  have  independently  regulated 
supplies.  12v  regulator  effective  in  keeping 
engine  alternator  noises  out  and  protects  final 


*  MONITOR  LAMPS:  2  LED'S  on  front  panel 
indicate  (1)  incoming  signaf-channel  busy,  and 
(2)  unlock  condition  of  phase  locked  loop, 

-DUPLEX  FREQUENCY  OFFSET:  600KHz  plus  or 
minus,  5KHz  steps.  Plus  simplex,  any  frequency. 

-  MODULAR  COMMERCIAL  GRADE  CONSTRUC- 
TION: 6  unitized  modules  eliminate  stray 
coupling  and  facilitate  ease  of  maintenance. 

•  ACCESSORY  SOCKET:  Fully  wired  for  touch-tone, 
phone  patch,  and  other  accessories. 

•  RECEIVE:   25  uv  sensitivity.  15  pole  filter  as  we 
as  monolithic  crystal  filter  and  automatic  tuned 
LC  circuits  provide  superior  skirt  selectivity. 

•AUDIO  OUTPUT:  4  WATTS.  Built  in  speaker 
•HIGH/LOW  POWER  OUTPUT:  15  watts  and  1 
watt,  switch  selected,  Low  power  may  be  adjusted 
anywhere  between  1  watt  and  15  watts,  fully 
protected— short  or  open  SWR. 
PRIORITY  CHANNEL:  Instant  selection  by  front 
panel  switch.  Diode  matrix  may  be  owner  re- 
programmed     to    any    frequency     (146.52 

*  provided). 

■DUAL  METER:  Provides  "S"  reading  on  receive 
and  power  out  on  transmit. 

-OTHER  FEATURES: 
Dynamic  microphone,  mobile  mount,  external 
speaker  jack,  and  much,  much  more.  Size;  2Va  x 
6J/?  x  7W,  All  cords,  plugs,  fuses,  mobile  mount, 
microphone  hanger,  etc.,  included.  Weight  5  lbs. 


transistor  from  overload.  »■_■■■■ 

NEW!  6  METER  FM50-10SXRU 

Same  specifications  as  above  except  transmit/receive:  51,00-53,995  MHz.  600  channels 

Introductory  Price  1389.00 


SUMMER  SPECIAL 
FM144-10SXRII 

*389°° 

VALUE  $599.00 
Regulated  AC/PS 

Model  FMPS-4R . 


.  $49.00 


TONE      "™! 

ENCODER/ 

DECODER 

SC 12A       12  CHANNELS       DUAL10NE 
introductory  Price  Si  1=9  QQ 


TouchTone 

Pad 

MODEL  FMTP-1 

. . .  $59.00 


Manufactured  by  one  of  the  world's  most  distinguished  Avionics  manufacturers.  Kyokuto  Denshi  Kaisha,  Ltd, 


First  in  the  world  with  an  att  so  fid  state  2  meter  FM  transceiver. 


AMATEUR-WHOLESALE  ELECTRONICS 


8817  S.W.  129th  Terrace,  Miami,  Florida  33176    PLEASE  ORDER  FROM  your  local 
Telephone  (305)  233-3631  'Telex:  51-5628  dealer  or  direct  if  unavailable. 

U.S.  DISTRIBUTOR 


dealer  inquiries  invited 


Regional  Sales  A  Service  Centers; 

Northeast:  Buzzards  Bay  Electronics 

Buzzards  Bay,  Mass, 

East:  Sanford  Communications,  Inc. 

Colonla,  NJ, 

West;  Consumer  Communications,  Inc. 

Seattle,  wash. 


eonm 
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NEW 

SIGMA 

XR-3000D 

LINEAR 

AMPLIFIER 


INTRODUCTORY 
PRICE 


JL 


in 


hi 


2  DAV  AIR  SHIPMENT  ANVWHERE  IN  U  S  &J5  ALASKA  AND  HAWAII  SLIGHTLY  HIGHER 

•  FULL  BAND  COVERAGE  160- 10  METERS  INCLUDING  MARS. 

•  200O+  WATTS  P.E.P,  SSB  INPUT   1000  WATTS  INPUT  CONTINUOUS  DUTY.  CW, 

RTTY  &  SSTV. 

•  TWO  El  MAC  3-500Z  CONSERVATIVELY  RATED  FINALS 

•  ALL  MAJOR  HV  AND  OTHER  CIRCUIT  COMPONENTS  MOUNTED  ON  SINGLE  G-10 

GLASS  PLUG  IN  BOARD.  HAVE  A  SERVfCE  PROBLEM?  (VERY  UNLIKELY)  JUST 
UNPLUG  BOARD  AND  SEND  TO  US. 

•  HEAVY  DUTY  COMMERCIAL  GRADE  QUALITY  AND  CONSTRUCTION  SECOND  TO 

NO  OTHER  UNIT  AT  ANY  PRICE! 

•  WEIGHT;  90  lbs.  SIZE:  9!*"  (h)  x  16"  (w)  x  15J^"  (d). 

FEATURES 

CUSTOM  COMPUTER  GRADE  COMMERCIAL  COMPONENTS,  CAPACITORS,  AND  T UBE  SOCKETS 
MANUFACTURED  ESPECIALLY  FOR  HIGH  POWER  USE-HEAVY  DUTY  iOKW  SILVER  PLATED 
CERAMIC  BAND  SWITCHES*  SILVER  PLATED  COPPER  TUBING  TANK  COIL*  HUGH  4"  EASY  TO 
READ  METERS-MEASURE  PLATE  CURRENT  HIGH  VOLTAGE,  GRID  CURRENT.  AND  RELATIVE 
RF  OUTPUT  •  CONTINUOUS  DUTY  POWER  SUPPLY  BURT  IN  •  STATE  OF  THE  ART  ZENER  DIODE 
STANDBY  AND  OPERATING  BIAS  PROVIDES  REDUCED  IDLING  CURRENT  AND  GREATER 
OUTPUT  EFFICIENCY*  BUILT  IN  HUM  FREE  OC  HEAVY  DUTYANTENNA  CHANGE  OVER  RELAYS 

•  AC  INPUT  110V  OR  220V  AC.  5O-60H2  •  TUNED  INPUT  CIRCUITS  •  ALC-REAR  PANEL 
CONNECTIONS  FOR  ALC  OUTPUT  TO  EXCITER  AND  FOR  RELAY  CONTROL*  DOUBLE  INTERNAL 
SHIELDING  OF  ALL  RF  ENCLOSURES*  HEAVY  DUTY  CHASSIS  AND  CABINET  CONSTRUCTION 
AND  MUCH,  MUCH  MORE, 


VF  VP 

SIGMA  RF-2000  SWR  &  POWER  METER 

Introductory  Price  S29  Cai  PWR  Scales  2QQW-2000W 
Freq  Range  3  5  150  MHzpiease  do  not  confuse1  the 
RF2O00  wrth  similar  appeanng  lower  priced  units 
RF2O00  is  an  individually  calibrated  professional 
quality  instrument  Unequaled  at  many  times  the 
price    Size  7"  (w)  a  Z^f  (h)  %  2  1/3"  (d) 


<3  «F-a 


NEW  AM/FM  ANALYZER 

SIGMA  AF-250L 

INTRODUCTORY  PRfCE  $199 
Deviation /Modulation  Meter  -  FM   0-20  KHz 
AM  0- 100%  Size:  5fc  (h)  x  1W  <w)  *  VkT  (d) 
Weight  7  lbs,   Frequency:   l.SMHz -520MHz 


ALSO  MODEL  AF  251 LW 
WITH  BUILT  IN  125  WATT 
CALIBRATED  WATT 
METER  &  DUMMY  LOAD 
PRICE  1289.  P1EASE 
WRITE  FOR  COMPLETE 
INFORMATION 
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FM  TRANSCEIVERS 
Model  SRC  146A 

SPECIAL  SALE 

SRC  146A  $3U 

4  Xtals  34/94  a.nd  94/94  NC 

USA  2  Deluxe  Base  Charger  $40 

PT  3644  Le  ather  C*s?  $  1 0 

AT  19  Rubber  Ant  and  Whip  $6 

Ni  C«fc  130 

Rag  $400 

Our  Price  $279 

NEWffl  Touch  Tone  pad  completely 
wired  and  ready  to  plug  in  169  00 


>  ~>  1 


NEW! 

FMSC-2 
SCANNER 

FORKDKFM-144 

14  CHANNEL  PROGRAMMABLE 
INTRODUCTORY  PRICE  $109 
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14  CHANNEL  PROGRAMMABLE 
INTRODUCTORY  PRICE  $109 
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7400  Scanner  H-$189 


TWO  NEW 
SCANNERS! 

FMSC-1  Scanner  for  KDKFM 
144  and  74O0  Scanner  H  for 
Trio  Kenwood       TR  7400A, 

■  Full  scan  146  and  147  MHz 
consecutively  or  1  MH/,  or 
any  M Hi  range*  Stan  rate  1 
MHz:/ 2  seconds  adjust  a 
die)  •  Con  troll  Scan  /Hold, 
Latch /Delay.  600  KHz  ofrsel 
(oft,  up,  down),  program  1 
MHz  *  Simple  installation 
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ACCESSORIES  FOR  KM  FM  144 

FHFS4R        RFfidihri  AC  PS 

FUTP  1  Touch  Ida?  Pm) 

FMIf  7  Toudi  tone  Pad  ••th  ID  Number 

PrrignmiS'*  M  Emory 
FMMC  J  Microphone  *ilh  Buill  m 

Touch  Tow  Pi  d  
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Propjrned  by  Aflv  laucn  Tone  Pad. 

Aud*bif  Tone  En  to  iter  Decade* 


SC1?A 
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Stinnpr  -  Random  Any  Range 
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Option  Kil  -  Any  Fiequeney, 
NJ„  ,  %  Sphl 

FMOF-1         offset  Option  Kit  -2 

hi  i a  Pnsiiionb  Crystals  Requir-ed  . 

FMOF  2           ±!MHfOrtal  Option  Kit 
(No  Crystals  Tci  EM     

FMTEI           Sub  Audible  Tune-lOTHf- 
Adiuslable  E/  20J  Hi) 

fMAl  |  3  W»vt  Pcirfable  Antenna  tor  Hotel 

Molf  1  qr  Apdrfmen! 

LitJiOCCordifiui 

ACC  Sochel  5  Pm  Dm  Plug 

Onrif  rs  Manual  (Estraj 

Serve  e  Manual 
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NEW! 
AMCOMM 


S  2  25  T*o  Metef 

Synthesized  VHF 

FM    Transceiver 

25  watts  output 

600  kHz  and    1 

MHz  offsets  bui  H 

in    Please  write 

lor   complete    information    and   SPECIAL 

INTRODUCTORY  PACKAGE  PR*C£ 


ATLAS  210X-215X  and  350-XL 

Piea&e  write  for  special  bonus  and  package  offers. 
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BlftD  44 
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WATTMETER 
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S8WZSS  Deerpath  Road 
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So  You  Want 

To  Get  Into  RTTY? 


"Call  For  Papers"  winner 


So  you  want  to  get  into 
radiotelctype?  Congrat- 
ulations, you  made  the  right 
decision.  Radioteletype 
(abbreviated  RTTY)  is  the 
most  interesting,  fascinating 
and  rewarding  mode  of 
com  munication  around 
today* 

The  burgeoning  of  integra- 


ted circuits  over  the  last 
decade  and  the  rapid  decrease 
in  the  cost  of  these  circuits 
have  made  it  easier  than  ever 
before  to  get  into  RTTY  at  a 
minimum  cost.  It  is  this  pro- 
liferation that  has  also  aided 
the  development  of  RTTY 
systems  that  were  heretofore 
impossible  or  impractical.  For 


example,  how  would  you  like 
to  be  able  to  turn  your 
friend's  teleprinter  on  and 
leave  a  message  for  him  when 
he  gets  home?  You  can  do  it; 
it's  called  a  selective  calling 
system.  Or  how  would  you 
like  to  turn  on  a  transmit! 
thousands  of  miles  away  to 
get  an  idea  of  current  propa- 


Photo  7.  The  author  and  friends.  The  bask  RTTY  equipment  includes  a  Mode!  J 5  teleprinter, 
an  ST-6  demodulator^  and  an  AFSK  modulator*  The  amenities  Include  an  electronic  keyboard; 
a  CRT  RTTY  tuning  indicator;  a  UT-4  for  signal  regeneration  and  electronic  speed  conversion;  a 
digital  date,  time,  and  message  generator  for  the  Selcal  and  W-R-U  system;  and  a  cassette  tape 
recorder  for  storing  and  transmitting  data.  (Photo  by  A  nthony  /?.  Donaldson.) 


gation  conditions?  No 
problem.  If  the  other  station 
has  an  answer-back  system, 
all  you  need  do  is  type  the 
station's  access  code.  The 
transmitter  is  then  auto- 
matically turned  on  and  a 
short  message  is  broadcast.  If 
you  are  of  an  artistic  bent, 
exchanging  RTTY  pictures 
should  fulfill  your  desires*  If 
you  enjoy  music,  composing 
songs  to  be  played  on  the 
teleprinter  will  prove  fascinat- 
ing. If  building  is  your  bag, 
you  have  come  to  the  right 
place.  While  commercial 
equipment  is  available!  build- 
ing your  own  equipment 
should  prove  rewarding,  not 
to  mention  the  pecuniary 
savings.  If  contests  are  your 
main  interest,  RTTY  has 
many  throughout  the  year. 
You  say  collecting  award 
certificates  is  your  thing? 
Then  try  working  all  states  or 
all  continents  on  RTTY  for  a 
challenge.  If  you  like  to  rag 
chew,  you  have  come  to  the 
right  place. 

RTTY  is  a  very  relaxing 
way  to  communicate.  Since 

the  conversation  is  printed  on 
paper,  you  can  go  get  that 
cup  of  coffee  or  glass  of  soda 
pop  while  the  other  fellow  is 
talking  without  missing  any 
of  the  conversation.  It  is  also 
possible  to  start  answering 
the  other  fellow  while  he  is 
stilt  talking  by  punching  your 
message  into  paper  tape. 
When  the  other  fellow  is 
finished  transmitting,  you  can 
send  your  prepared  message 
back. 

If  you  want  to  keep 
informed  on  different  aspects 
of  ham  radio,  W1  AW  broad- 
casts RTTY  bulletins  daily. 
Information  on  OSCAR 
crossings,  propagation,  and 
general  comments  about  ham 
radio  are  given.  You  say  you 
like  to  keep  abreast  of  the 
news  and  weather?  No  prob- 
lem. Many  commercial 
stations  such  as  the  Associat- 
ed Press  broadcast  news 
bulletins  throughout  the  day. 
Other  commercial  stations 
broadcast  weather  conditions. 
This  type  of  information 
could  be  most  useful  during 
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F*p.  7.  Typical  RTTY station  block  diagram* 


the     tornado     or     hurricane 
season. 

If  you  are  technically 
oriented,  the  flexibility  of 
RTTY  should  interest  you. 
Many  amateurs  are  connect- 
ing microcomputers  to  their 
stations.  With  one  of  these, 
you  are  only  limited  by  your 
imagination.  You  say  you 
don't  like  the  dampened  roar 
of  a  teleprinter?  Then  an 
elegant  video  display  is  just 
what  the  doctor  ordered.  If 
any  of  these  facets  of  RTTY 
intrigues  you,  then  read  on, 
and  welcome  to  the  wonder- 


ful world  of  RTTY. 

While  the  history  of  tele- 
printers goes  back  to  as  early 
as  1906,  when  the  first 
American  teletypewriter  was 
invented,  amateur  use  of  tele- 
typewriters is  relatively  new. 
Amateurs  were  involved  in 
radioteletype  as  early  as 
1946.  But  it  was  not  until 
1953,  when  the  FCC  removed 
certain  restrictions  on 
amateur  radioteletype,  that 
the  field  of  amateur  RTTY 
really  began  to  grow. 

The  amenities  of  RTTY 
are  indeed  myriad,  but  let's 
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Fig.  2.  The  Local  loop. 


get  down  to  basics.  There  are 
actually  only  three  compo- 
nents necessary  to  get  a 
RTTY  station  on  the  air  —  a 
teleprinter,  a  modulator,  and 
a  demodulator.  Fig*  1  shows 
these  three  basic  components 
and  their  interconnection  in  a 
typical  RTTY  station* 

PART1 
THE  BASICS 

The  Teleprinter 

Before  getting  involved  in 
the  technical  aspects  of  tele* 
printers,  a  clarification  of  the 
word  teleprinter  is  in  order. 
A  teleprinter  is  often  wrongly 
referred  to  as  a  'Teletype." 
Teletype  is  a  registered  trade- 


mark of  the  Teletype  Corpor- 
ation. As  such,  it  should 
always  be  capitalized  and 
used  as  an  adjective  rather 
than  a  noun.  The  name  Tele* 
type  has  come  to  be  used 
erroneously  due  to  the  popu- 
larity of  the  Teletype  Corpor- 
ation products.  There  are, 
however,  other  manufacturers 
of  teleprinters  including 
Kleinschmidt,  Lorenz,  Mite, 
and  ITT  Creed.  Therefore,  to 
be  correct,  I  will  use  the  word 
teleprinter  to  describe  this 
family  of  machines. 

At    the    heart    of    every 
amateur  RTTY  station  is  the 

teleprinter.  The  teleprinter  is 
quite  similar  to  a  typewriter. 


Photo  2.  The  Teletype  Model  28  ASR  shown  here  is  a  highly 
respected  and  sought-after  machine.  The  unit  includes  a 
keyboard,  a  page  printer,  tape  reader,  tape  punch,  and  a  stunt 
box  for  adding  special  control  functions.  The  Model  28  is  built 
for  heavy  duty,  24  hour  per  day  operation  and  easily  operates 
at  100  wpm.  Unlike  the  Model  J5t  the  Model  28  is  still 
manufactured  by  the  Teletype  Corporation.  (Photo  courtesy 
of  the  Teletype  Corporation.) 


Photo  3.  The  Model  32  ASR,  shown  here,  is  the  newest  model 
teleprinter  using  the  Baudot  code  manufactured  by  the 
Teletype  Corporation,  The  machine  includes  a  paper  tape 
reader  and  punch  shown  on  the  upper  left  side  in  the  photo, 
(Photo  courtesy  of  the  Teletype  Corporation.) 
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However,  in  a  typewriter 
there  is  a  mechanical  linkage 
between  the  key  the  typist 
depresses  and  the  arm  that 
comes  up  and  strikes  the 
paper.  This  is  not  the  case  in 
the  teleprinter.  The  teleprint- 
er consists  of  two  virtually 
separate  units  —  the  typing 
unit,  and  the  keyboard.  When 
one  depresses  a  character  on 
the  keyboard,  the  keyboard 
encodes  the  character  as  a 
stream  of  pulses.  The  exact 
coding  will  be  discussed  later 
in  greater  detail,  but  at  this 
time  it  should  be  noted  that 


Table  7.  The  Baudot  code,  M  **  mark,  S  =  5 pace. 
each  character  has  a  particu- 


lar code  much  like  the  Morse 
code. 

The  purpose  of  the  typing 
unit  is  to  convert  the  stream 
of  pulses  back  into  a  mechan- 
ical motion.  Typically, 
the  keyboard  is  also  wired  to 
the  typing  unit  so  that  in 
addition  to  sending  pulses  to 
another  machine,  the  pulses 
are  received  and  printed 
locally. 

Fig,  2  shows  what  is  re- 
ferred to  as  a  local  loop.  With 
this  circuit  configuration,  it  is 
possible  to  type  on  the  key- 


board and  obtain  local  copy. 
Current  is  flowing  in  the 
circuit  until  broken  by  the 
operation  of  the  keyboard. 
The  selector  magnet  senses 
the  current  pulses  and  prints 
the  requested  character. 

The  condition  in  which 
current  is  flowing  in  the  loop 
is  referred  to  as  the  "mark11 
state.  The  "space"  state  is 
characterized  by  the  absence 
of  current  flowing  in  the 
loop.  With  these  marks  and 
spaces  (current  and  no 
current),  it  is  possible  to 
make  a  code  in  which  a  par- 


Photo  4.  The  Hal  Communications  Corporation  is  the  most  popular  manufacturer  of  amateur 
RTTY  equipment.  Shown  here  is  the  ST-6000.  Other  demodulators  manufactured  by  Hal 
include  the  ST-50QQ,  the  ST-6,  and  the  ST-5,  Of  particular  note  is  that  most  of  the  Hal 
products  can  be  purchased  already  assembled  or  in  kit  form,  or,  for  those  with  a  well-stocked 
junk  box>  individual  components  such  as  printed  circuit  boards  are  available.  For  more 
information  write  Hal  Communications  Corporation,  Box  365,  Urbana,  Illinois  61801  or  call 
21 7367-7 373*  (Photo  courtesy  of  Ha!  Communications  Corporation,) 


ticular  combination  of  marks 
and  spaces  represents  a  partic- 
ular character.  We  will  discuss 
this  code  in  greater  detail 
later.  The  important  concept 
to  grasp  at  this  point  is  that 
the  keyboard  and  the  typing 
unit  are  separate  and  not 
mechanically  attached.  In 
fact,  some  teleprinters  do  not 
have  a  keyboard  at  all,  such 
as  the  Model  28RG.  The  RO 
indicates  Receive  Only,  These 
machines  are  used  where  only 
one-way  communication  is 
desired,  such  as  in  a  commer- 
cial newsroom. 

While  new  teleprinters  are 
available  from  the  Teletype 
Corporation,  the  price  is 
rather  high  for  the  average 
amateur.  For  this  reason, 
most  amateurs  use  teleprint- 
ers that  have  been  retired 
from  commercial  use-  A  tele- 
printer may  be  obtained  for 
as  little  as  $30,  Manifests  or 
advertisements  in  the  amateur 
radio  magazines  are  good 
sources  for  machines. 

There  are  several  models 
of  teleprinters  that  are 
currently  used  in  amateur 
applications.  However, Models 
15  and  28  are  the  most 
popular.  These  models  are 
called  page  printers.  This 
means  the  message  is  printed 
on  a  continuous  roll  of  paper 
rather  than  a  narrow  paper 
strip.  The  paper  tape  printer 
is  virtually  gone  from  ama- 
teur use. 

The  Code 

Before  we  get  into  the  two 
remaining  basic  units  of  the 
RTTY  station,  the  modulator 
and  the  demodulator,  we 
must  discuss  the  code  used 
for  radio  tele  type  communica- 
tion . 

The  code  used  by  the 
teleprinter  is  similar  in  nature 
to  the  Morse  code.  However, 
where  the  Morse  code  uses 
dots  and  dashes,  the  teleprint- 
er code  uses  marks  and 
spaces.  One  important  differ- 
ence between  the  teleprinter 
code  and  the  Morse  code  is 
the  length  of  each  basic 
element  or  bit  of  informa- 
tion. For  example,  the  length 
of  a  dot  or  dash  is  determined 
exclusively   by  the  operator, 
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It  would  be  difficult  to  design 
equipment  that  would  have 
to  copy  correctly  at  al!  typing 
speeds.  Therefore,  a  special 
teleprinter  code,  referred  to 
as  the  Baudot  code,  is  used. 
This  code  was  designed  so 
that  each  character  contains 
the  same  number  of  elements 
or  bits,  and  each  element  is  of 
a  fixed  duration.  One  other 
important  characteristic  is 
required  of  our  teleprinter 
code.  When  transmitting  the 
code,  the  receiving  teleprinter 
must  be  synchronized  with 
the  transmitting  teleprinter, 
even  though  they  may  be 
thousands  of  miles  apart.  To 
accomplish  this  end,  a  start 
pulse  is  added  at  the  begin- 
ning of  the  character,  and  a 
stop  pulse  is  added  at  the 
end.  These  pulses  are  used  to 
insure  synchronization  of  the 
machines. 

Table  1  shows  the  Baudot 
code  that  is  used  by  teleprint- 
ers to  communicate.  All 
elements  of  the  code  are  22 
ms  (22/1000  seconds)  except 
the  stop  pulse,  which  is  31  ms. 

Fig.  3  represents  graphically  a 
teleprinter  character.  The 
entire  7  bit  word  for  this 
character  may  be  written  as 
SSMSMSM.  Since  the  first 
and  last  bits  are  the  start  and 
stop  bits  respectively,  the 
character  is  reduced  to  the 
following  5  bit  code,  SMSMS, 
Referring  to  Table  1 ,  we  see 
the  character  is  the  letter 
"R",  or  the  number  *W\ 
Why  are  there  two  possibili- 
ties you  ask?  For  those  of  a 
mathmatical  bent,  you  will 
notice  with  a  5  bit  code  that 
the  maximum  number  of 
combinations  is  32 
(25=2  x  2  x  2  x  2  x  2=32). 
The  alphabet  and  ten  digits 
require  36  (26+10)  combina- 
tions by  themselves,  and  we 
still  haven't  allowed  for 
punctuation  and  other  special 
functions.  To  obviate  this 
problem,  the  teleprinter  is 
equipped  with  a  lower  and 
upper  case  character  set,  This 
is  analogous  to  the  upper  and 
lower  case  of  a  modern 
electric  typewriter.  However, 
where  the  typewriter  uses 
"shift"  and  "unshift"  to 
control    the    case,    the    tele- 


printer uses  the  "figures'1  and 
"letters11  command.  The 
upper  case  is  attained  by 
depressing  the  figures  key. 
The  teleprinter  moves  to  the 
lower  case  when  the  letters 
key  is  depressed.  Going  back 
Co  our  example,  if  the  tele- 
printer is  in  the  lower  case 
(letters),  it  will  print  the 
letter  "R".  If  a  figures  key 
has  been  depressed  previous- 
ly, the  teleprinter  will  be  in 
the  upper  case  (figures)  and 
print  the  number  "4". 

Since  each  character  is  of  a 
finite  duration  there  must  be 
an  upper  limit  to  the  number 
of  words  that  can  be  printed 
in  one  minute.  Adding  the 
duration  of  the  7  elements  of 
the  code,  we  arrive  at  a  total 
time  of  163  ms  for  each 
character  (see  Fig,  3).  Since 
each  character  is  163  ms,  the 
number  of  characters  that  can 
be  printed  in  one  minute  is 
368  (60  seconds/, 163 
seconds).  One  word  is  typical- 
ly considered  to  be  5  letters 
plus  1  space.  Thus,  the 
number  of  words  per  minute 
is  equal  to  61 .3  (368/6).  This 
is  then  rounded  off  to  60.  It 
would  be  nice  to  use 
machines  that  operate  at 
higher  speeds,  but  one  should 
remember  that  teleprinters 
use  mechanical  parts  that  are 
limited  to  relatively  slow 
speeds.  Video  display  units 
are  obviously  not  mechanical 
and  hence  are  not  limited  to 
such  low  speeds.  Speeds  of 
several  thousand  words  per 
minute  are  not  uncommon. 
The  163  ms  character  length 
sets  the  upper  typing  limit  at 
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Fig.  3.  Graphic  representation  of  the  letter  "/?"  or  the  number 
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60  wpm  (actually  61.3), 
Since  few  amateurs  are  speed 
typists,  this  does  not  usually 
limit  one's  typing  speed. 
While  it  is  true  that  other 
speeds  are  used,  such  as  67, 
75,  and  100  wpm,  amateurs 
use  60  wpm  almost  exclu- 
sively. 

It  is  important  to  note 
that  each  and  every  character 
is  163  ms  no  matter  who  is 
typing  or  how  fast,  Contrast- 
ing this  with  CW,  even  if  all 
operators  sent  CW  at  a 
specific  speed,  each  character 
is  of  a  different  duration. 
This  is  a  characteristic 
inherent  in   the   Morse  code. 

We  now  know  the  code 
that  we  must  use  to  talk  to 
the  teleprinter.  Our  next  task 
is  to  put  these  marks  and 
spaces  in  a  form  that  can  be 
transmitted  over  the  air.  This 
is  the  purpose  of  the  modula- 
tor- 

The  Modulator 

Modulation  refers  to  the 
process  of  transmitting  the 
RTTY  signal.  Let's  return 
once  again  to  our  analogy 
between  CW  and  RTTY.  CW 
is  transmitted  by  opening  and 
closing  a  telegraph  key.  Since 


a  telegraph  key  is  nothing 
more  than  a  switch,  and  a 
teleprinter's  keyboard  is  also 
a  switch,  why  don't  we 
substitute  the  keyboard 
contacts  for  the  telegraph 
key?  With  this  technique,  the 
mark  may  be  thought  of  as 
the  transmitter's  "on" 
condition,  and  the  space  the 
transmitter's  "off"  condition. 
This  is  called  make-and-break 
keying  and  is  sometimes  used. 
However,  a  problem  arises 
using  this  method.  It  occurs 
while  the  transmitter  is  off. 
Suppose  a  static  crash  occurs 
during  the  space  condition 
(transmitter  off);  chances  are 
the  static  crash  may  be 
misconstrued  by  the  equip- 
ment as  a  mark,  when  it  is 
really  a  space.  The  net  out- 
come under  this  method  is 
poor  reliability,  and  thus  a 
wrong  character  may  be 
printed.  We  don't  have  this 
problem  with  CW  because  the 
incredible  machine,  the  brain, 
can  discriminate  between  a 
static  crash  and  a  signal. 

So  now  what  do  we  do? 
The  answer  is  use  frequency 
shift  keying  (FSK),  With  this 
method,  the  transmitter  is  on 
during  both  the  mark  and 
space  states.  If  the  transmitter 


Photo  5t  The  Dovetron  MPC-1000R  is  the  Rolfs  Royce  of  terminal  units.  Some  of  the  special 
features  of  the  unit  are  electronic  speed  conversion,  signal  regeneration^  a  character  memory  up 
to  200  characters,  error  correction  to  erase  misspelled  words,  Tee  Dee  inhibit,  and  variable 
character  rate.  Front  panel  controls  permit  "signal"  and  filoopft  speed  selections  of 60 }  67,  75, 
WO  wpm  Baudot  and  HO  baud  ASCII.  (Photo  courtesy  of  Dovetron,) 
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Photo  ft  The  TSR-500  is  at  the  heart  of  all  the  special  features  of  the  Dovetron  MPOIOOOR 
and  may  be  purchased  separately,  The  error  correction  circuit  allows  one  to  erase  the  fast  word 
put  in  the  memory  by  depressing  a  "blank"  key.  information  on  this  and  other  Dovetron 
products  may  be  obtained  from  Dovetron^  627  Fremont  Averj  South  Pasadena}  California 
91030  or  phone  21 3-682-3705*  (Photo  courtesy  of  Dovetron.) 


is  on  during  both  states,  how 
do  we  differentiate  between 
the  two?  Simple,  we  let  the 
transmitter  transmit  one  fre- 
quency during  the  mark 
condition  and  transmit  an- 
other frequency  during  the 
space  condition.  Thus,  we  are 
shifting  between  two  fre- 
quencies, and  hence  the  name, 
frequency  shift  keying.  The 
difference  between  the  two 
frequencies  is  referred  to  as 
the  shift.  While  amateurs  are 
allowed  to  transmit  RTTY 
using  any  shift  less  than  900 
Hz,  the  amateur  fraternity 
has  settled  down  to  two  stan- 
dards, 170  and  850  Hz  shifts. 
The  170  Hz  shift  is  used 
almost  exclusively  on  the  tow 
bands,  while  85ti  Hz  shift  is 
typically  used  on  the  VHF 
bands. 

Two  methods  are  used  to 
shift  the  transmitter's 
frequency  —  carrier  frequen- 
cy shift  keying  (FSK),  and 
audio  frequency  shift  keying 


(AFSK).  With  the  first  tech- 
nique, the  carrier  frequency  is 
shifted  by  placing  a  capacitor 
across  the  transmitter's  oscil- 
lator tank  circuit.  This 
capacitor  is  connected  by  the 
contacts  of  the  keyboard. 
With  the  capacitor  discon- 
nected ,  the  transmitter  is 
transmitting  a  mark  signal. 
When  the  capacitor  is 
connected  by  depressing  a 
key  on  the  keyboard,  the 
transmitter's  frequency  is 
lowered,  and  this  represents 
the  space  condition.  Typical- 
ly, the  keyboard  is  buffered 
from  the  tank  circuit  because 
the  keyboard's  contacts  can- 
not efficiently  control  these 
radio  frequency  signals,  but 
the  idea  of  connecting  a  small 
capacitor  for  space  and 
disconnecting  it  for  mark 
remains  unchanged. 

With  the  second  method, 
audio  frequency  shift  keying, 
audio  tones  are  generated 
and     fed    directly    into    the 


microphone  jack  of  the  trans- 
mitter. For  narrow  shift,  the 
AFSK  unit  generates 
2125  and  2295  Hz  signals 
(2295  -  2125  =  170  Hz 
shift).  The  2125  Hz  signal 
denotes  the  mark  signal  and 
the  2295  Hz  signal  represents 
the  space  signal.  When  the 
keyboard  contacts  are  closed, 
a  2125  Hz  signal  is  fed  into 
the  microphone  jack.  The 
2295  Hz  signal  is  generated 
when  the  contacts  are  open. 
Note  that  with  this  method, 
the  space  frequency  is  higher 
than  the  mark  frequency. 
When  using  carrier  FSK,  the 
opposite  is  true;  the  mark 
frequency  is  higher  than  the 
space  frequency.  This 
apparent  contradiction  can  be 
explained  by  noting  that  the 
heterodyne  system  of  genera- 
ting a  lower  sideband  signal 
has  the  effect  of  flipping  the 
frequencies  over.  Therefore, 
the  final  space  frequency 
generated  by  the  transmitter 


is  indeed  lower  than  the  mark 
frequency  when  using  AFSK 
as  it  is  when  FSK  is  used. 

The  AFSK  method  of 
generating  a  RTTY  signal 
requires  a  stable  audio  genera- 
tor. Its  main  advantage  lies  in 
the  ease  of  interfacing  the 
keyboard  with  the  trans- 
mitter. One  need  simply  plug 
the  output  of  the  generator 
directly  into  the  microphone 
jack  of  the  transmitter. 

The  Demodulator 

At  the  receiving  end,  our 
job  is  to  decipher  the  tones 
and  reconstruct  the  informa- 
tion in  a  form  the  teleprinter 
can  handle.  There  are  basical- 
ly two  methods  that  are  used 
to  differentiate  between  the 
two  tones.  The  old  technique, 
and  still  the  most  widely 
used,  involves  demodulation 
via  two  separate  resonant  LC 
(inductor  and  capacitor)  cir- 
cuits. In  the  case  of  170  Hz 
shift,  one  LC  resonant  circuit 
is  tuned  to  pass  the  21 25  Hz 
mark  signal,  and  the  other  is 
tuned  to  pass  the  2295  Hz 
space  signal  These  filter  cir- 
cuits, called  discriminators, 
pass  only  their  respective 
tones,  mark  or  space,  and 
drastically  attenuate  all  other 
frequencies.  Fig.  4  shows  a 
simplified  diagram  of  this 
type  of  demodulator.  After 
the  two  tones  have  been  seg- 
regated through  the  filtering 
process,  they  are  fed  to  a 
stage  called  a  slicer,  which 
drives  the  keying  transistor. 
When  a  mark  signal  is  re- 
ceived, the  slicer  turns  the 
transistor  on,  and  we  have  a 
closed  loop.  With  a  space 
signal  received,  the  sticer 
turns  the  keying  transistor  off, 
and  we  have  an  open  loop. 
Thus  the  keying  transistor 
acts  as  a  switch.  However, 
more  to  the  point,  it  is 
simulating  the  keyboard 
switch  contacts  of  the  station 
transmitting. 

A  modernization  of  this 
method  employs  active  filters 
to  replace  the  passive  LC 
filters.  The  main  advantage  of 
this  technique  comes  from 
the  fact  that  fairly  large 
inductors  (typically  88  mH) 
are  not  required.  Tuning  the 
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F^.  4.  Simplified  circuit  diagram  of  a  RTTY  demodulator 
using  passive  filters. 


active  filters  for  the  exact 
frequency  during  calibration 
is  also  simpler,  since  it 
typically  requires  an  adjust- 
ment of  a  resistor  rather  than 
the  trial  and  error  technique 
used  in  trimming  an  LC  filter 
to  the  exact  frequency. 

The  second  method  that  is 
used  to  demodulate  a  RTTY 
signal  uses  a  phase  locked 
loop  (PLL)  integrated  circuit. 
Despite  its  inferiority  to  the 
method  described  above,  it  is 
cheap  and  easy  to  build.  As 
such,  it  makes  a  great  demod- 
ulator to  build  to  get  on  the 
air  in  a  hurry* 

PART  2 
THE  AMENITIES 

As  previously  stated,  all 
that  one  needs  to  get  a  RTTY 
station  on  the  air  is  a  tele- 
printer, a  modulator,  and  a 
de  modulator.  However, 
several  accessories  may  be 
added  to  a  station  to  really 
increase  the  joy  of  RTTY  and 
operating  ease.  Amenities 
available  to  the  RTTY  aficio- 
nado include  an  electronic 
keyboard,  a  vidio  display, 
tape  distributor,  tape  reper- 
forator, magnetic  tape  record- 
er, a  CRT  RTTY  tuning 
indicator,  a  Selcal,  and  a 
W-R-U    answer-back    system. 

The  Electronic  Keyboard 

Typing  on  a  typical  tele- 
printer keyboard  will  require 
some  practice  and  patience, 
especially  if  you  are 
accustomed  to  typing  on  a 
modern    electric    typewriter. 

Refering  back  to  Table  1 , 
you  can  see  that  the  alphabet 
is  printed  if  the  typing  unit  is 
in  the  lower  case,  and  punc- 


tuations and  numbers  are 
printed  if  the  typing  unit  is  in 
the  upper  case.  Thus,  typing  a 
station  call  or  an  address, 
which  contains  both  numbers 
and  letters,  would  require 
extra  operations  to  put  the 
teleprinter  into  the  upper  or 
lower  case  as  desired-  An  elec- 
tronic keyboard,  designed  for 
the  Baudot  code,  automat- 
ically inserts  upper  and  lower 
case  commands  to  insure  the 
proper  character  is  printed 
without  the  operator  directly 
requesting  the  upper  or  lower 
case, 

An  electronic  keyboard 
has  other,  more  subtle, 
advantages.  In  addition  to 
being  attractive  and  quiet,  the 
action  of  the  keys  is  much 
smoother  than  a  conventional 
teleprinter  keyboard.  These 
features  decrease  operator 
fatigue  and  increase  the  ease 
of  operation. 

The  Video  Display 

For  those  who  don't  like 
the  noise  and  maintenance  of 
a  teleprinter,  state  of  the  art 
technology  has  made  video 
displays  possible.  An  old 
black  and  white  TV,  coupled 
with  a  video  display  interface 
module,  makes  an  attractive 
display. 

Two  notes  of  caution. 
Except  for  the  Hal  Corpora- 
tion  unit  (see  Photo  7),  these 
video  display  units  require  a 
special  code  called  ASCII. 
ASCII  is  the  acronym  for 
USA  Standard  Code  for 
I  n  for  m  a  t  i  o  n  In  terchange. 
Therefore  a  unit  capable  of 
translating  the  Baudot  code 
to  ASCII  is  required. 

The    second    shortcoming 
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Photo  Z  The  RVD-W05  visual  display  unit  is  the  modern 
answer  to  the  teleprinter.  The  unit  accepts  demodulated 
Baudot  signals  at  60,  66t  75,  and  100  wpm  and  displays  the 
information  on  25  fines  with  40  characters  per  line.  (Photo 
courtesy  of  Hal  Communications  Corporation.) 


of  a  video  display  deals  with 
the  maximum  amount  of 
information  that  can  be 
displayed  on  the  screen. 
While  the  format  of  charac- 
ters on  the  screen  varies  from 
manufacturer  to  manufac- 
turer, 1000  characters  is 
typical  This  1000  characters 
may  seem  like  a  lot,  but  it 
really  isn't.  A  typical  QSO 
consists  of  several  thousand 
characters.  This  means  that 
you  cannot  look  back  at  the 
content  of  a  previous  trans- 
mission or  leave  the  ham 
shack  for  more  than  a  few 
minutes,  Both  are  only  slight 
disadvantages,  but,  nonethe- 
less, something  to  consider 
before  purchasing  a  video 
display. 

The  Reperforator 

If  one  wished  to  record  a 
message  to  be  played  back  at 

some  later  date,  he  would  use 
a  reperforator.  The  reperfora- 
tor records  a  message  by 
punching  holes  in  a  narrow 
strip  of  paper  tape.  Messages 
may  be  recorded  either 
locally,  by  typing  on  the  local 
keyboard,  or  straight  off  the 
air.  The  Teletype  Corporation 
Model  14RO  is  a  reperforator 
typically  used  by  amateurs. 
Of  particular  importance  is 
that  once  the  paper  tape  has 
been  made,  it  may  be  trans* 
milled  at  full  machine  speed 
(60    wpm),    thus   expediting 


the  transmission  of  informa- 
tion. A  tape  reperforator  is 
used  most  often  by  amateurs 
to  make  and  record  RTTY 
pictures.  More  on  this  ex- 
citing facet  of  RTTY  later. 

The  Tape  Distributor 

The  tape  distributor  is 
used  to  read  the  punched 
paper  tape  made  on  the  tape 
reperforator.  The  unit  trans- 
lates the  holes  in  the  tape 
into  pulses  so  that  they  may 
be  printed  locally  or  sent  to 
another  station.  The  Teletype 
Corporation  Model  14TD  is  a 
popular  tape  distributor  used 
extensively  on  the  ham 
bands. 

The  Magnetic  Tape  Recorder 

Since    the    RTTY   signals 

sent  to  the  demodulator  are 
in  the  audio  range  (2125  and 
2295  Hz),  why  not  record  the 
information  on  a  magnetic 
tape  rather  than  on  paper 
tape?  After  all,  a  cassette 
player  is  quieter,  cheaper,  and 
more  convenient  than  a 
mechanical  paper  tape  reper- 
forator. The  answer  is  that  we 
can  do  just  that  In  fact,  this 
technique  is  used  extensively 
by  computer  hobbyists  to 
record  data.  However,  some 
problems  can  arise.  For 
example,  when  using  a 
narrow  shift  (170  Hz}t  this 
method  becomes  very 
sensitive    to    fluctuations    in 
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Photo  8.  Shown  here  is  a  small  sampling  of  some  of  the  RTTY  pictures  (hat  are  exchanged  on 
the  ham  bands.  The  small  uncomplicated  pictures  require  approximately  JO  minutes  to 
reproduce  at  60  wpmy  while  some  of  the  large  pictures  with  overlining  can  require  an  hour  or 
more.  The  RTTY  J  ournal  sponsors  an  annual  RTTY  art  contest  for  those  interested  in  this  facet 
of  RTTY.  The  pictures  were  stored  on  the  cassettes  shown  in  the  photo.  (Photo  by  Anthony  /?♦ 
Donaldson.) 


the  tape  speed.  The  mark  and 
space  tones  will  change 
frequency  as  the  tape  player 
changes  speed,  This  problem 
can  be  remedied  by  using  a 
high  quality  tape  player  with 
a  low  wow  and  flutter  specifi- 
cation- There  is  stili  one 
additional  complication, 
though.  It  would  be  difficult 
to  find  two  machines  that 
turn  at  exactly  the  same 
speed.  Therefore,  the 
cassettes  could  not  be  inter- 
changed between  machines. 
Both  problems  are  solved  by 
using  a  wider  shift  (850  Hz), 
For  a  mark  tone  of  2125  Hi 
to  be  misconstrued  as  a  space 
tone  of  2975  Hzt  the  tape 
player  would  have  to  be  in 
very  poor  shape  indeed. 
Photo  8  shows  several  RTTY 
pictures,  all  of  which  have 
been  recorded  on  the  cassette 
tapes  shown* 

The  CRT  Tuning  Indicator 

Several  methods  for  tuning 
in  a  RTTY  signal  have  been 
tried  over  the  years.  However, 
one  of  the  oldest,  and 
perhaps  the  best,  makes  use 
of  a  cathode  ray  tube  (CRT). 
The   mark  and  space  signals 


are  depicted  on  the  screen  of 
a  small  CRT  (see  Photos  4 
and  5}*  The  mark  is  typically 
a  line  displayed  horizontally, 
and  the  space  signal  is  a  line 
shown  vertically.  With  such  a 
unit,  the  operator  tunes  the 
receiver  until  the  horizontal 
and  vertical  lines  are  of  maxi- 
mum length. 

The  Selcal 

The  station  equipped  with 
a  selective  calling  (Selcal) 
system  can  be  turned  on  and 
off  by  typing  a  predeter- 
mined access  code.  While  a 
station  may  be  programmed 
for  any  access  code,  the 
standard  has  become  the  use 
of  the  last  three  letters  of  the 
station's  call.  For  example,  if 
your  friend's  call  were 
W91UV,  typing  the  last  three 
characters  of  his  call,  IUV,  at 
your  station  would  turn  on 
the  teleprinter  at  the  station 
of  W9IUV.  You  can  now 
leave  a  message.  When  you 
are  finished,  typing  four  Ns 
will  shut  your  friend's  tele- 
printer off.  The  four  Ns  at 
the  end  of  the  message  are  a 
universally  accepted  shut- 
down code.  Such  a  system  is 


a  great  way  to  keep  in  touch 
with  friends.  Of  particular 
importance  is  that  there  is  no 
need  for  a  person  to  be  on 
the  premises.  Therefore,  the 
equipment  may  be  left 
running  continuously.  I  still 
get  a  kick  out  of  getting 
home  to  a  few  notes  sent  by 
friends.  The  distinct  advan- 
tage of  this  system  is  that 
only  notes  addressed  to  you 
are  received.  In  an  all-call 
system,  you  would  receive 
everyone's  notes. 

The  W-R-U 

A  W-R-U  (who  are  you) 
answer-back  system  is  one 
step  beyond  a  Selcal  system. 
Leaving  a  note  for  a  friend 
can  be  a  hit  or  miss  affair 
unless  you  are  sure  his  equip- 
ment is  on.  A  W-R-U  system 
allows  one  to  ascertain  just 
that-  By  typing  a  predeter- 
mined access  code,  one  can  in 
essence  interrogate  the 
condition  of  the  equipment. 
Adding  the  three  characters 
figures,  blank,  and  H  after  the 
last  three  letters  of  the 
station's  call  has  become  the 
customary  code  used  to  gain 
access  to  the  equipment.  For 


example,  suppose  you  want 
to  leave  a  note  for  W9YPS, 
but  you  are  not  sure  if  his 
equipment  is  up  and  running. 
To  ascertain  the  condition  of 
the  equipment,  you  would 
type  the  six  characters  Y,  P, 
S,  figures,  blank,  HL  Typically, 
the  message  sent  after  the 
W-R-U  is  tripped  has  been 
punched  on  paper  tape  and  is 
played  back  on  a  tape  distrib- 
utor. Having  tripped  the 
W-R-U  and,  thus,  confirmed 
the  status  of  the  equipment, 
you  can  now  proceed  as  with 
a  Selcal  system  and  leave  a 
note  with  the  assurance  the 
note  has  been  received. 


PART  3 

SOME  UNIQUE  ASPECTS 

OF  RTTY 

For  those  of  you  who  are 
connoisseurs  of  art,  you 
should  enfoy  designing, 
making,  receiving,  and 
sending  RTTY  pictures.  The 
number  and  kinds  are  truly 
prodigious,  ranging  from 
angels  to  nudes.  Making  a 
RTTY  picture  requires  a 
reperforator  (paper  tape 
puncher)  and  a  tape  distribu- 
tor (paper  tape  reader).  For 
those  wishing  more  informa- 
tion on  this  fascinating  aspect 
of  amateur  RTTY,  consult 
any  of  the  RTTY  handbooks 
listed  in  the  annotated  bibli- 
ography. 

RTTY  Music 

I  got  home  late  one  night 
during  the  Christmas  season 
and  thought  I  would  listen  to 
a  RTTY  QSO  or  two  before 
retiring.  Instead  of  hearing 
the  customary  clatter  of  old 
faithful  (my  Mode!  15),  my 
ears  were  treated  to  a  chorus 
of  Jingle  Bells  followed  by 
Noel  and  other  Christmas 
favorites.  This  aspect  of 
RTTY  makes  use  of  a  tape 
distributor  and  tape  reperfor- 
ator. Instead  of  printing  a 
character,  the  bell  of  the  tele- 
printer is  actuated  in  time  to 
the  melody. 

Conctusion 

It  has  been  the  purpose  of 
this  article  to  give  the  reader 
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an  introduction  to  the  fasci- 
nating world  of  RTTY  and  to 
whet  his  appitite.  For  those 
wishing  to  pursue  this  mode 
of  communication  further,  I 
have  accumulated  an  annota- 
ted bibliography  listing  books 
and  articles  to  read  for 
further  information  on  this 
subject.     Good     luck     and 
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ANNOTATED    BIBLIOGRAPHY 

Periodicals  and  Books  Devoted  to 

Radioteletype 

American  Radio  Relay 
League.  Spec  raft  zed  Communica- 
tions Techniques  for  the  Radio 
Amateur.  Newington,  Conn.,  The 
American  Radio  Relay  League, 
1975. 


Only  a  portion  of  this  book  is 
devoted  to  radio  teletype.  Other 
topics  include  slow  scan  tele- 
vision, facsimile,  and  space 
communication.  However,  the 
approximately  70  pages  that  are 
devoted  to  radioteletype  are  well 
filled  with  useful  information.  I 
recommend  this  book  highly. 
RTTY  Journal.  Beginners  RTTY 
Handbook.   RTTY  Journal,  1975. 

If  you  want  the  most  for  the 


least,  this  is  it.  As  the  title  indi- 
cates, the  handbook  is  designed 
specifically  for  the  beginner.  I 
find  it  an  excellent  reference 
book  and  recommend  it  highly, 
Send  $2.50  to  RTTY  Journal,  PO 
Box  RY,  Cardiff-by-the-Sea  CA 
92007. 

RTTY  Journal 

This  short  but  useful   periodi- 
cal    is     devoted     exclusively    to 


GLOSSARY 


Abbreviation  for  audio  frequency 
shift  keying.  With  this  method  of 
modulation,  two  tones  (mark  =  21  25 
Hz,  space  =  2295  Hz)  are  fed  directly 
into  the  microphone  jack  of  the 
transmitter. 

A  system  capable  of  being  remotely 
controlled  by  another  station.  When 
tripped  by  a  unique  access  code,  a 
short  predetermined  message  is 
broadcast. 

An  autostart  circuit  may  be  thought 
of  as  a  squelch  circuit.  If  an  authentic 
RTTY  signal  is  detected,  the  tele- 
printer motor  is  turned  on  and  the 
message  is  printed.  Unlike  a  selective 
calling  system  that  turns  the  tele- 
printer on  only  when  a  particular 
access  code  is  received,  autostart 
circuits  act  as  an  all-call  system  and, 
thus,  print  any  RTTY  signal.  The 
cessation  of  the  RTTY  signal  causes 
the  teleprinter  motor  to  turn  off. 
Acronym  for  the  USA  Standard  Code 
for  Information  Interchange.  At 
present,  this  code  cannot  be  used  on 
the  amateur  bands  without  special 
FCC  permission.  Unlike  the  B  level 
Baudot  code,  this  is  a  7  level  code 
used  extensively  in  the  electronics 
industry. 

The  baste  unit  of  speed  derived  from 
the  duration  of  the  shortest  code 
element.  For  60  wpm  operation,  the 
baud  rate  is  45.45  (1  /22  msk 
The  code  used  by  amateur  RTTY 
stations  to  exchange  information.  It 
is  a  5  level  code  plus  one  start  and 
one  stop  bit. 

A  discriminator,  as  used  in  RTTY 
circuits,  consists  of  a  filter,  either 
passive  or  active,  to  pass  one  fre- 
quency and  discriminate  against  all 
others. 

Acronym  for  first-in  /first-out.  A 
special  integrated  circuit  memory 
device  that  will  accept  parallel  data 
and  retransmit  it  on  a  first-in,  first- 
out  basis. 

Abbreviation  for  frequency  shift 
keying.  With  this  method  of  modu- 
lation, the  frequency  of  the  trans- 
miner's  crystal  or  vfo  is  shifted. 
Abbreviation  for  keyboard. 
Acronym  for  keyboard  operated 
transmission.  A  station  equipped 
with  e  KOX  system  can  turn  on  the 
transmitter  and  turn  off  the  receiver 
simply  by  typing  on  the  station's 
keyboard.  When  the  operator  ceases 
typing,  the  transmitter  automatically 
turns  off,  and  the  receiver  turns  on 
after  some  preset  delay. 
The  circuit  containing  a  power 
source,  the  selector  magnets  and  a 
keyboard.     This    connection    allows 
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UART 
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local  copy  on  the  teleprinter  (see  Fig. 
2). 

In  RTTY  applications,  the  mark  is 
one  of  two  states.  The  mark  con- 
dition is  characterized  by  a  closed 
circuit.  The  space,  the  other  state,  is 
characterized  by  an  open  circuit  con- 
dition. 

Acronym  for  modulator,  demodu- 
lator, A  modem  is  typically  used  in  a 
system  where  tones  are  transmitted 
and  received  over  telephone  lines.  It 
may  be  thought  of  as  the  equivalent 
to  a  RTTY  station's  terminal  unit. 

Abbreviation  for  a  phase  locked  loop. 
A  PLL  integrated  circuit  can  be 
employed  in  a  RTTY  demodulator  to 
discriminate  between  the  mark  and 
space  tones. 

Abbreviation  for  radioteletype.  Often 
pronounced  "ritty/' 
Acronym  for  selective  calling  system. 
This  system  allows  the  teleprinter  to 
be  remotely  controlled  by  a  unique 
code. 

An  electromagnet  that  senses  current 
flowing  in  the  local  loop  and  picks  a 
character  to  be  printed  in  response  to 
the  current  pulses. 

The  difference  between  the  mark  and 
space  frequencies.  For  example,  if 
the  mark  frequency  is  2125  Hz  and 
the  space  frequency  is  2295  Hz,  the 
difference  of  1  70  Hz  is  referred  to  as 
the  shift,  The  170  and  S50  Hz  shifts 
have  become  two  widely  used  stan- 
dards. 

One  of  two  states  describing  the 
condition  of  a  teleprinter's  loop*  The 
space  is  characterized  by  an  open 
loop  condition.  The  mark  state 
indicates  a  closed  loop. 
A  mechanical  unit  that  allows  the 
operator  to  add  control  features  to 
the  teleprinter;  for  example,  an  auto- 
matic  "  no  n-over  I  ine"  control 
which  prevents  printing  over  a 
message  already  typed.  Controlling  a 
remote  device  is  another  use  for  the 
stunt  box. 

A  machine  that  reads  prerecorded 
paper  tape. 

A  device  that  records  data  by  punch- 
ing hoEes  in  a  paper  tape, 
Abbreviation  for  terminal   unit.  This 
is  the  RTTY  equivalent  to  a  modem. 
It    contains    a    modulator,    demodu- 
lator, and  loop  power  supply. 
Acronym  for  universal  asynchronous 
receiver   transmitter.  A  sophisticated 
integrated  circuit  that  accepts  serial 
data    and    retransmits    it    as    parallel 
data  and  vice  versa, 
Abbreviation    for  who  are  you.  See 
Answer-Back  system. 


35 


amateur  radioteletype.  To 
subscribe  send  $3,50  to  RTTY 
Journal,  P.O.  Box  RY,  Cardiff- 
by  the-  Sea  CA  92007.  Price 
differs  outside  the  U.S.,  Canada, 
and  Mexico. 

73  RTTY  Handbook 

There  are  two  RTTY  hand- 
books, both  of  which  are,  or  have 
been,  distributed  by  73.  The  old 
RTTY  handbook,  while  probably 
a  fine  book  several  years  ago,  is 
currently  outdated.  Being  aware 
of  this  shortcoming,  73  has  re- 
cently released  a  new  handbook 
called,  appropriately  enough.  The 
New  RTTY  Handbook. 

Teleprinters 

McNatt,  M.S,  "A  Guide  to  Baudot 
Machines:  Part  1,  Description  of 
Available    Devices/'    Byte,    April 

1977, p.  12. 

An  excellent,  interesting,  and 
succinct  article  describing  many 
of  the  Teletype  Corporation 
machines  Ike.,  Models  11,  12,  14, 
15,  19,  20r  26,  28,  29,  31,  32,  33, 
35,  37,  38,  and  40).  On  page  158 
of  this  article  is  a  list  of  sources 
for  Baudot  equipment. 


Modulators 

Roos,  XC,  "Universal  AFSK 
Generator/'  73t  July  1974,  p.  37. 
This  article  describes  a  RTTY 
modulator  using  the  AFSK 
method  of  modulation.  The  unit 
is  somewhat  advanced  for  the 
beginner,  but  it  does  a  very  nice 
job-  This  is  the  modulator  \  have 
been  using  for  several  years,  and  I 
can  speak  highly  of  its  effective- 
ness and  reliability. 

Demodulators 

Grossman,  B.r  and  John  S.  Raid. 
"Building  the  Safari  RTTY 
Terminal,"  73,  August  1976,  p. 
122. 

Unlike  most  demodulators 
that  use  passive  filters  (inductor 
and  capacitor)  to  discriminate 
between  the  mark  and  space 
frequencies,  this  unit  uses  active 
fitters.  Inherent  in  active  filters  is 


their  ease  of  calibration,  A  resis- 
tor is  used  to  trim  the  fitter  to  the 
exact  frequency,  rather  than  the 
iterative  method  used  in  LC 
filters. 

Hoff,  t.  M.  'The  Mainline  ST-6 
RTTY  Demodulator,"  Hem 
Radio,  January  1971  r  p,  6. 

The  author,  Irvin  Hoff,  has 
probably  done  more  for  RTTY 
within  the  last  15  years  than  any 
other  RTTY  aficionado.  He  is 
responsible  for  many  demodula- 
tors, of  which  this  article 
describes  the  most  advanced.  This 
unit  has  become  a  standard  of 
excellence  in  the  RTTY 
community.  For  the  amateur  who 
is  earnest  about  RTTY,  this  Is  the 
demodulator  to  get. 

Joffe,  A.S,  "Ridiculously  Simple 
RTTY  System/'  73 1  September 
1976,  p.  70.  For  those  who  want 
to  get  on  RTTY  in  a  hurry,  this  is 
the  article  you  want.  The  demod- 
ulator, while  lacking  sophistica- 
tion, works,  and  you  can't  argue 
with  success. 

Stinnetts,  f\L  "Phase  Locked 
Loop  RTTY  Terminal  Unit/' 
Ham    Radio,    February    1975,    p. 
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This  article  describes  a  simple 

demodulator      using     the     phase 

locked     loop    principle.    This     is 

probably    the    best    demodulator 

for  the  neophyte  to  RTTY  since 

it  is  cheap  and  simple. 

Selcal,  Answer-Back,  and  Related 
Equipment 

Kelly,  B.  "Monitor  Receiver  for 
RTTY  Autostart,"  Ham 
Radio t  December  1972,  p.  27. 
This  article  describes  a  fixed  fre- 
quency receiver  for  the  RTTY 
aficionado  interested  in  autostart 
operation.  Unattended  autostart 
operation  requires  more  than  just 
a  receiver  with  good  sensitivity 
and  selectivity.  It  requires  the 
receiver  to  be  ultrastable  since,  as 
previously  stated,  the  station  is 
unattended.  For  this  reason,  the 
receiver  described  in  this  article  is 
crystal  controlled, 
Ltchtenwalner,  B.D.  JThe  Com- 
puter QSO  Machine/'  73t  January 
1976, p. 80- 


This  unit  is  capable  of  sending 
the  time  (hours  and  minutes),  the 
date  (year,  month,  and  dayL  a  pre- 
programmed message,  and  a  CW 
ID.  This  unit  is  typically  used  in 
an  answer-back  system.  When 
tripped  by  an  access  code,  the 
time,  date,  message,  and  CW  ID 
are  broadcast,  indicating  the 
equipment  is  up  and  running, 
Sanders,  L.W.  "RTTY  Autocall  - 
the  Digital  Way,"  73 1  February 
1976,  p.  76. 

This  article  describes  a  selec- 
tive calling  unit  (Selcal).  Of 
particular  note  is  that  the  unit 
uses  integrated  circuits  rather 
than  a  mechanical  stunt  box. 

Advanced  Projects 

Guthrie,  R.D,  "ASCI  I  /Baudot 
with  a  PROM,"  73,  June  1976,  p. 
114. 

There  are  many  commercial 
video  display  units  on  the  market 
for  those  who  don't  like  the 
datter  of  a  teleprinter*  Unfortu- 
nately, these  commercial  units  are 
geared  for  the  computer  hobbyist 
and,  as  such,  accept  only  the 
ASCII  code.  This  article  describes 
a  circuit  that  will  convert  the 
Baudot  code  to  ASCI  I  r  so  an 
amateur  RTTY  station  can  use 
one  of  the  commercially  manu- 
factured video  display  units. 
Hoff,  LM.  "The  Mainline  UT-4," 
RTTY  Journal,  February,  March, 
April,  May  1974. 

This  series  of  articles  describes 
the  UT4  which  is  a  UART/FIFO 
combination  capable  of  regenerat- 
ing the  received  signal  and  elec- 
tronic speed  conversion.  It's  an 
advanced  project  but  most  worth- 
while to  the  serious  RTTY 
aficionado. 

Hutton,  L.L  "BuHd  This  Exciting 
New  TVT,"  73,  March  1976,  p. 
76, 

This  article  describes  two 
projects.  The  first  is  a  homebrew 
electronic  keyboard  that 
generates  the  Baudot  code.  The 
second  portion  of  the  article 
describes  a  Baudot  to  ASCU  con- 
verter and  a  TVT  character 
generator. 
Levy,    S.P.    "A    Morse   to  RTTY 


Converter/'    73,    June    1976r    p. 
106. 

If  you  like  sending  CVV  but  not 
receiving,  this  article  is  for  you. 
The  circuit  makes  use  of  a  micro- 
processor to  convert  CW  to  ASCII 
or  Baudot.  It  sure  would  be  nice 
to  have  the  next  time  you  have  to 
take  a  code  test  at  the  FCC. 
Mooring,  E.E.  "Phase-Shift  RTTY 
Monitor  Scope,"  Ham  Radio, 
August  1972,  p,  36. 

There  are  many  different 
methods  that  one  can  use  to  tune 
in  a  RTTY  signal  properly.  This 
unit  uses  the  phase  shift  method 
and  a  CRT  display.  This  tech- 
nique is  superior  to  most  other 
methods,  since  the  CRT  display 
gives  a  great  deal  of  information, 
It  is  possible  to  tell  at  a  glance  if 
the  other  station  is  transmitting 
wide  or  narrow  shift,  '*  the  mark 
and  space  signals  are  reversed,  and 
much,  much  more.  This  is  a  nice 
amenity  to  add  once  you  have  a 
station  running. 

Miscellaneous 

Alexander,  D.  "The  First  Com- 
puter-Con trolled  Ham  Station/' 
73,  August  1976,  p.  82. 

This  very  interesting  article 
describes  the  amateur  RTTY  sta- 
tion of  the  grand  prize  winner  at 
the  1976  Altair  Computer  Con- 
vention, If  you  want  to  get  some 
idea  of  the  flexibility  of  a  com- 
puter-controlled amateur  RTTY 
station,  this  article  is  for  you. 
Brehm,  R.C.  "RTTY  Goes 
Modern,"  73,  February  1977,  p, 
82. 

This  article  is  a  must  for  the 
beginner  who  wants  to  know  the 
history  of  amateur  RTTY.  The 
author  concludes  with  a  prognosis 
for  RTTY  and  its  ever  increasing 
comradeship  with  microproces- 
sors. 

Green,  W,  'Thirty  Years  of  Ham 
RTTY/'  73,  November  1976,  p. 
110. 

An  interesting  article  describ- 
ing the  history  of  amateur  RTTY 
and  is  by  one  who  was  around 
during  Its  infancy.  Also  included 
are  pictures  of  antique  RTTY 
gear. 
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Having  tfQUbl*  finding  ai"( -spare  lor  an  flD  meter  dipoleY 
Restricted  to  40  meters*  Let  PA.CE*TRAFS  provide  the 
answe*'  Five-S&nd  ntf^arnprcimise  coveraqe  tn  1QE>  feel  I  J-'aur 
banris,  m  I  he  same  apace  au  yout  40  meter  dipole?  PACE, 
TRAPS  are  quality  -built,  U3S  proved,  resonant  circuits, 
described  in  most  band-  books  and  designed  to  make -up  into 
an  a]]  band  system.  Four  modets  available,  NOwrie.-;  300 
Watt  rated     ,  .  4  or  5  band  model  i?  14.95  pair  Fti -series 

kvj  rated   4  or   5  band   model      .  .  $J?,95  be,   Stranded 
Co-pjlcr-weLd  ecjkiEV.  to    ~17  handle*  lifce.  sof!  dcawn 

,;:,,1    to   length    ,         112   feet      .  .   S&.50    +   Si. 00   UF3.   Full 
installation   dctaiL  provided.    Use   with   or   without  4  tram 
rnatvb     Shipped  po&t-paid  in  USA,  CT  residents  ?dd  7'#  tax. 
Check  o?  MO  to 

BOX  234    Upland  Rd, 
PACE-TRAPS     Middlebury   CT  06862 


(203)  758  922B    P15 
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P.O.  BOX  JQI-A,  DUMONT,  N.  J,  07628  ^ 

RF  I   AUDIO  CONNECTORS  4  ACCESSORIES    <N 

13.50  2  M3Sf  UHF  right  *■> 

ar>gle  adaptor  $3.15 

UG224/U  UHF5pffce$2.4E 
U63A3/U  UHF  splice  $2.75 
U&24D/U  BNC  mate  $270 
UftlW/U   5NC 

chassis  female    __ $2,40 

Lightning  Arrtitar 

■n-lin-e    UHF $2.25 


5  PL25*  UHF  ma  I*  . 
5  $0219  UHF  chassis 

female 
5  U&E75/U  adaptor 
5  UGI76/U  adaptor 
2  PL25»FO  push -on 

UHF  male 
2  PL2$a  UHF  splice 
I  M35B  UHF'T" 

ALL   ITEMS 
^=*6e6&     SEND 


$1,50 
$UQ 

$L20 

$2,25 
$2  JO 
$2  JO 

POSTPAID-- NO  C.O.O.'i 
FOR  FREE  CATALOG 


DRAKE 


la 


'S     SS747 
'S      TR4CW 


^kenwood  'S    TR74QQA 
V^mHWS    FT301D 


••I  V 


Call  for  competitive  orices! 
Bank Amen card  Master  Charge 

radio  &  tupply 
c*vinc. 

252  Patton  Ave.,Asheville,[\LC.  23801 
PHONE:  {704)  254-9551  F3 
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..an  accepted  and  prove 


Phase  lock-loop  (PLL)  oscillator  circuit  minimizes 

unwanted  spurious  responses. 

Hybrid  Digital  Frequency  Presentation. 

Advanced  Solid-state  design.,. only  3  tubes. 

Built-in  AC  and  12  VDC  power  supplies. 

CW  filter  standard  equipment... not  an  accessory. 

Rugged  6146-B  final  amplifier  tubes. 

Cooling  fan  standard  equipment, ..not  an  accessory 

High  performance  noise-blanker  is  standard 

equipments. not  an  accessory. 

Built-in  VOX  and  semi-break  in  CW  keying. 

Crystal  Calibrator  and  WWV  receiving  capability. 

Microphone  provided. 

Dual  RIT  control  allows  both  broad  and  narrow 
tuning. 

AH  band  80  through  10  meter  coverage. 

AVAILABLE  A  J  SELECT 


m  Multi-mode  USB,  LSB,  CW  and  AM  operation. 

•  Extraordinary  receiver  sensitivity  (.3u  S/N  10  db) 
and  oscillator  stability  (100  Hz  30  min.  after  warm-up) 

•  Fixed  channel  crystal  control  on  two  available 
positions. 

•  RF  Attenuator. 

•  Adjustable  ALC  action. 

•  Phone  patch  in  and  out  jacks. 

•  Separate  PIT  jack  for  foot  switch. 

•  Built-in  speaker. 

•  The  TEMPO  2020,,, $759.00. 

•  Model  8120  external  speaker... $29. 95,  Model  8010 
remote  VFO... $139.00. 

Send  for  descriptive  information  on  this  fine  new  transceiver, 
or  on  the  time  proven  Tempo  ONE  transceiver  which 
continues  to  offer  reliable,  Jow  cost  performance, 

DEALERS  THROUGHOUT  THE  U.S. 


Hem  Radio 

11240  W.Olympic  Blvd..  Los  Angeles.  Calif  90064  213/477-6701 
931  N  Euclid.  Anaheim.  Calif  92801  714/772-9200 
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An  Active  RTTY  Filter 


-  -  eliminate  CW  QRM  and  noise 


This     project      started 
several      months     ago 

when  1  became  interested  in 
RTTY  and  bought  a  copy  of 
the  A  R  R  L  *  s  Sp  ecialized 
Comm  un  ica  t  ions  Te  chn  iq  ues 
to  learn  something  about 
RTTY  demodulators.  But  I 
couldn't  quite  see  why,  in 
this  day  and  age,  anyone  in 
his  right  mind  would  want  to 
build  RTTY  equipment  with 
tubes,  It  seemed  antediluvian. 

The  next  thought  was  that 
perhaps  the  LC  filters  used  in 
most  current  demodulators 
could  be  replaced  by  active 
filters.    An    active     filter    is 


made  with  an  operational 
amplifier  IC  such  as  the 
popular  741,  plus  a  few  re- 
sistors and  capacitors. 
Though  it  has  no  inductor,  it 
can  be  tuned  just  like  an  LC 
filter  can.  It's  used  in  the 
same  way  and  does  the  same 
job.  Aside  from  lacking  an 
inductance,  the  active  filter 
has  one  big  advantage  —  its 
resonant  frequency  and  Its  Q 
can  easily  be  adjusted  with 
potentiometers.  A  con- 
ventional LC  filter  requires 
removing  turns  from  a  toroid 
and /or  hand-picking  capa- 
citors to  find  one  with  just 
the  right  value. 
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Fig*  L  Simple  bandpass  filter  response  curve. 


!n  this  article  you  will  find 
not  only  several  filters  useful 
for  RTTY,  but  also  a  com- 
plete description  of  how  they 
were  designed.  Following 
these  simple  steps  you  could 
design  other  useful  filters  as 
wcl  I . 

This  description  will 
concentrate  on  bandpass 
filters.  In  a  good  RTTY 
demodulator!  a  bandpass 
filter  is  used  at  the  input  to 
separate  the  desired  RTTY 
tones  From  noise  and  QRM. 
This  filter  has  to  have  fairly 
constant  gain  throughout  the 
middle  of  its  passband  so  that 
all  needed  RTTY  information 
can  pass  through  without 
distortion.  But  to  reject  the 
most  QRM  its  response 
should  drop  quite  fast  to 
either  side  of  the  desired 
frequency  range.  This  is  a 
fairly  tall  order  for  a  filter 
and  usually  requires  the  use 
of  three  38  mH  toroids  and  a 
batch  of  capacitors  which  are 
very  carefully  chosen.  With 
active  filters  the  three  toroid 
filter  stages  are  replaced 
instead  with  three  op  amp 
filter   stages.   Separate  filters 


are  used  for  receiving  170  Hz 
shift  and  850  Hz  shift  RTTY 
signals. 

In  case  your  knowledge  of 
filters  needs  a  little  brushing 
up,  the  following  discussion 
will  help  bring  you  up  to  date 
and  also  explain  why  three 
stages  of  filtering  are  needed. 

Single- Stage  Filters 

The  frequency  response  of 
a  one  stage  bandpass  filter  is 
shown  in  Fig.  1.  This  partic- 
ular filter  is  resonant  at  3000 
Hz  and  has  a  bandwidth  of 
400  Hz.  This  means  that  the 
peak  in  the  response  curve  is 
at  3000  Hz.  This  is  the  fre- 
quency where  the  filler  has  a 
maximum  gain. 

The  ban  dwid  th  i  s 
measured  by  noting  those 
frequencies  where  the  gain 
drops  to  70%  of  its  maximum 
value.  In  terms  of  decibels, 
this  is  equivalent  to  a  loss 
of  3  dB  gain  from  its  maxi- 
mum value  at  the  top.  For 
the  sake  of  simplicity,  the 
gain  at  the  top  is  usually 
defined  as  0  dB,  in  which  case 
the  g£in  at  the  70%  points  is 
-3  dB.  The  two  frequencies 
where  this  occurs  {see  the 
plot)  are  2800  and  3200  11/ , 
Since  the  difference  between 
them  is  400  Hz,  we  say  that 
the  bandwidth  is  400  Hz. 
Sometimes,  just  to  be  precise, 
we  say  that  *'the  3  dB  band- 
width is  400  Hz." 

The  "quality"  of  a  band- 
pass filter  is  judged  by  how 
narrow  the  bandpass  is  in 
relation  to  the  center  fre- 
quency. This  "quality  factor*' 
is  called  0,  and  is  defined  as 
Q  =  resonant  frequency/ 
bandwidth.  In  this  case,  the  Q 
is  3000/400  or  7.5,  while 
typical  Qs  range  from  2  or  3 
up  into  the  hundreds  in  some 
cases. 

If  you  know  the  resonant 
frequency  and  the  0  of  a 
filter  circuit,  it  is  easy  to 
draw     an     approximate 
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Fig.    2.  Simple  LC  bandpass 
filter. 
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100  Hz  away 

{2900  and  3100} 

The  response  is 

-1  dB 

200  Hz  away 

(2300  and  3200) 

the  response  is 

-3dB 

400  H2  away 

(2600  and  3400) 

the  response  is 

-7dB 

300  Hz  away 

(2200  and  3800) 

the  response  is 

-12  dB 

Table  7. 


response  curve.  First,  you 
use:  bandwidth  =  resonant 
frequency/0  to  solve  for  the 
bandwidth.  Then  you  assume 
that  the  bandwidth  of  the 
filter  is  centered  evenly 
around  the  resonant  fre- 
quency. (This  is  usually  not 
true,  so  you  get  a  slight  error 
when  you  do  it.)  If  you 
divide  the  bandwidth  by  two, 
this  tells  you  how  far  to  go 
each  side  of  the  center 
frequency  to  find  the  -3  dB 
points.  In  this  case  the  band- 
width is  400  Hz,  so  you  go 
200  Hz  each  side  of  3000  to 
find  the  -3  dB  points. 

Other  points  on  the  curve 
can  be  gotten  if  you  remem- 
ber that  halfway  to  the  -3  dB 
point  the  response  is  at  -1  dB, 
while  twice  as  far  away  the 
response  is  at  -7  dB,  and  four 
times  as  far  as  the  -3  dB  point 
the  curve  is  at  -1 2  dB. 

In  the  example  of  Fig.  1, 
this  works  as  shown  in  Table 
1,  using  the  center  frequency 
of  3000  Hz  as  the  reference. 

Simple  filters  of  this  type 
have  a  curve  which  falls  of f  6 
dB  for  every  octave.  What 
that  means  in  this  case  is  that 
each  time  you  double  the 
distance  from  the  peak  the 
response  would  drop  by 
another  6  dB.  Hence  1600  Hz 
away  the  response  would  be 
at  -18  dB,  3200  Hz  away  it 
would  be  at  -24  dB  and  so  on. 
Most  practical  filters,  how- 
ever, completely  stop  dc  and 
very  low  frequencies.  As  a 
result  their  response  curve 
drops  much  faster  for  the  low 
frequencies,  and  much  slower 
for  high  frequencies  than  the 
above  would  make  you  think. 
Nevertheless,  the  above 
calculations  are  useful  for 
high  Q  filters  as  long  as  we  do 
not  get  too  far  away  from  the 
center  frequency. 

Bandpass  responses  such  as 
Fig.  1  can  be  approximated 
by  simple  LC  fitters  such  as 
the  one  in  Fig.  2.  Because  this 
filter  has  two  reactive 
elements  —  one  inductor  and 
one  capacitor  —  it  is  called  a 


l  wo -pole  filter. 

Two-pole  filters  can  also 
be  built  with  op  amps  as 
shown  in  Fig.  3,  Many  differ- 
ent kinds  of  op  amps  can  be 
used  with  just  minor  changes 
in  biasing.  My  favorite 
happens  to  be  the  741,  so 
that  is  what  is  shown  here. 
Because  it  has  two  reactive 
elements  —  both  capacitors  — 
such  a  filter  is  also  called  a 
two-pole  filter,  (In  many 
cases  there  may  be  more 
capacitors  used  for  bypassing 
or  coupling.  These  are  not 
part  of  the  filtering  action 
and  don't  count  toward  the 
number  of  poles.  If  in  doubt, 
check  whether  changing  a 
capacitor's  value  changes  the 
resonant  frequency  or  the  Q. 
If  it  does,  then  the  capacitor 
counts  as  a  pole.) 

The  circuit  of  Fig.  3(a) 
uses  only  one  op  amp,  and  is 
usable  only  For  Qs  less  than 
1 0.  The  component  values  are 
easy  to  find  from  the  fol- 
lowing equations.  Given  the 
resonant  frequency  f,  the  Q, 
and  the  desired  gain  G, 
choose  a  convenient  value  of 
capacitance  C.  For  typical 
audio  filters  C  is  often  0.01 
or  0.1  uF.  Then, 

R1  "    TTfGC 


R2  - 
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R3  = 


<2Q2-G)  2irfC 


2Q 

2tt  fC 


R4  -   R3 

where  tt  =  3,1 4.  The  value  for 
R2  is  the  exact  value  assum- 
ing all  the  other  components 
have  the  exact  values  cal- 
culated. Usually  R2  is  a  pot 
about  twice  the  calculated 
value,  which  is  then  used  to 
precisely  set  the  resonant  fre- 
quency. Making  R2  twice  the 
calculated  size  makes  the 
final  setting  come  out  about 
midway  in  the  pot  rotation. 

To  get  higher  Qs  requires 
two  op  amps  as  shown  in  Fig. 
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Fig,  3.  Two-pole  active  bandpass  filters,  (a)  Single  op  amp  for 
Q  less  than  10.  (b)  Two  op  amps  for  Q  between  10  and  50. 


3{b).  This  circuit  works  for 
Qs  in  the  range  from  10  up  to 
about  50.  Component  values 
for  this  circuit  require  a  little 
more  work  to  calculate. 

This  circuit  does  not  work 
well  for  low  gains.  It  is  at  its 
best  when  the  j^in  is  some- 
what greater  than  the  square 
root  of  0-  For  instance,  if  the 
filter  is  designed  for  a  Q  of 
16,  then  the  gain  should  be 
greater  than  4.  Usually  we 
design  for  a  gain  several  times 
greater  than  that,  perhaps  in 
the  range  from  8  to  20. 

Once  you  have  decided  on 
the  values  for  the  resonant 
frequency  f,  the  Q,  the  gain 
G,  and  the  capacitors  C,  the 
following  equations  are  used 
to  find  the  resistor  values: 


R1  -  R3-  R4=  R5  = 


Q 


2*  f  C 


R2  - 


RI 


R6  = 


Q2-  1 


G  R1 


2v^Q 


Gv^Q 


R7  = 


R8  = 


sfH 


R5  R6 
R5+  R6 


R1  G\TQ 
(2Q-1) 


While  these  equations  look 
quite  complex;  any  calculator 
will  have  them  solved  in  a 
very  short  time. 

Assuming  that  the  values 
of  the  capacitors  are  exact 
(which     is     unlikely),    these 


equations  would  give  exact 
values  for  all  the  resistors. 
Usually,  though,  the  capac- 
itors will  not  be  exactly  the 
values  used  in  the  calcu- 
lations, and  the  resistors  will 
probably  be  the  nearest 
standard  values  rather  than 
the  exact  values  found  from 
the  equations.  In  this  case  the 
circuit  has  to  be  adjusted  to 
give  just  the  right  center 
frequency  and  the  right  Q. 
The  normal  approach  is  to 
make  R2  and  R8  pots  of 
about  twice  the  calculated 
value.  R2  is  then  used  to 
adjust  the  center  frequency 
while  R8  is  used  to  adjust  the 
Q.  There  is  a  slight  inter* 
action  between  the  two  pots, 
so  you  must  repeat  the 
adjustment  two  or  three 
times. 

When  building  active 
filters  you  must  use  good 
components.  Do  not  use  disk 
capacitors,  even  for  testing! 
Every  time  you  breathe  on 
them  they  change  value  with 
the  change  in  temperature. 
Polystyrene  or  polycarbonate 
capacitors  are  best,  followed 
by  mylar  or  mica  capacitors. 
Also  use  good  op  amps. 
741 -type  amps  (which  in- 
clude the  1458,  5558  and 
747)  provide  good  perfor- 
mance up  to  several  kHz. 
H[gh  frequency  op  amps  may 
be  needed  for  higher  fre- 
quencies. I  have  had  bad  luck 
using  the  LM3900.  Its  gain  is 
too  low  for  reliable  operation 
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in  these  circuits  at  the  fre- 
quencies used  for  RTTY. 
Moreover j  do  not  use  dual  or 
quad  op  amps  such  as  the 
1458  or  5558  in  the  same 
filter.  Under  some  conditions 
the  internal  coupling  between 
two  amps  in  the  same  IC  will 
produce  strange  results.  It  is 
best  to  use  single  741  ampli- 
fiers. 

Filters  with  Very  Narrow 
Bandpass 

There  are  different  ways 
of  building  a  narrow  bandpass 
filter.  You  can  use  one  stage 
of  filtering  with  a  high  Q  or 
use  several  stages  cascaded 
(connected  one  after  the 
other)  with  lower  Q.  Both 
approaches  are  often  used. 
Cascading   LC   filters  require 
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Fig.  5  Effects  of  coupling  (or 
stagger  tuning)  on  response  of 
bandpass  filter,  (a)  Under 
coupling,  (b)  Critical  coupling 
(Butterworth),  (c)  Over 
coupling  (Chebyshev). 


careful  mathematical  analysis, 
since  connecting  LC  filters 
together  causes  them  to  load 
each  other  down.  As  a  result 
often  the  bandwidth  gets 
bigger  rather  than  smaller. 
Active  fitters,  on  the  other 
hand,  can  be  connected 
together  without  loading  each 
other  because  they  generally 
have  a  high  input  impedance 
and  a  low  output  impedance. 
Connecting  several  low  Q 
stages  (wide  bandwidth) 
together  really  does  narrow 
down  the  bandwidth. 

Although  filters  with  a 
very  narrow  bandpass  are  not 
generally  needed  for  RTTY, 
it's  useful  to  examine  what 
happens  anyway.  Fig.  4 
shows  the  difference  between 
one  high  Q  filter  and  two  low 
Q  filters  in  cascade,  Curve  A 
is  for  two  cascaded  filters, 
both  tuned  to  3000  Hz  and 
a  bandwidth  of  150  Hz,  while 
the  two  together  have  a  band- 
width of  only  96  Hz.  Curve  B 
is  a  single  filter  with  a  0  of 
3L2,  which  also  has  a  3  dB 
bandwidth  of  96  Hz. 

Although  the  two  sets  of 
filters  have  almost  the  same 
response  very  close  to  3000 
Hz,  they  are  very  different  far 
away  from  3000  Hz.  The 
single  filter  (Q  =  31 .2)  is  a 
two-pole  filter  which,  as  we 
mentioned  earlier,  results  in 
the  response  dropping  6  dB 
each  time  we  double  the 
distance  away  from  the 
center  frequency.  For  ex- 
ample, at  3200  Hz  the 
response  is  about  -12  dB, 
while  at  3400  Hz  it  is  about 
-18  dB. 

Combining  two  filters  as  in 


curve  A  makes  this  a  four- 
pole  filter  whose  response 
falls  off  twice  as  fast,  in  this 
case  at  12  dB  per  octave.  For 
example,  at  3200  Hz  curve  A 
is  at  about  -17  dB,  while  at 
3400  Hz  it  is  at  about -29  dB. 
We  note  that  3400  Hz  is 
twice  as  far  from  3000  as 
3200  is,  and  the  gain  is  about 
12  dB  lower.  From  this 
example  we  see  that  a  four- 
pole  filter  can  be  designed  to 
have  the  same  bandwidth  as 
the  two-pole  filter,  but  its 
response  falls  off  much  more 
quickly  to  each  side  of  the 
center  frequency.  In  the  same 
way,  a  six-pole  or  eight-pole 
filter  would  have  even  steeper 
sides  to  its  response  curve, 
decreasing  at  18  dB  per 
octave  and  24  dB  per  octave, 
respectively.  When  talking 
about  i-f  amplifiers,  we  would 
say  that  an  eight-pole  filter 
has  a  better  shape  factor  than 
a  two-pole,  meaning  that  it 
drops  off  faster.  (You  may 
have  noticed  eight- pole  or 
ten-pole  filters  mentioned  in 
ads  for  2  meter  FM  trans- 
ceivers,) 

Wide  Bandpass  RTTY  Filters 

A  typical  RTTY  de- 
modulator —  or  TU  for 
Terminal  Unit  —  needs  several 
filters  for  separating  the 
RTTY  tones  from  noise  and 
also  from  each  other.  Two 
common  sets  of  frequencies 
are  used,  The  pair  of  21 25 
and  2295  Hz  is  separated  by 
170  Hz  and  is  used  with  170 
Hz  shift,  while  the  pair  of 
2125  and  2975  Hz  is  sepa- 
rated by  850  Hz  and  is  used 
for  850  Hz  shift.  The  first 
filter  in  a  good  TU  is  used  to 
separate  these  tones  from  the 
rest  of  the  audio  coming  from 
the  receiver. 

For  use  with  170  Hz  shift, 
the  filter  used  is  centered 
about  2200  Hz,  and  usually 
has  a  bandpass  of  about  260 
Hz,  which  then  extends  from 
about  2070  Hz  to  about  2330 
Hz.  This  covers  more  than  the 
1 70  Hz  difference  between 
the  tones,  and  is  necessary  to 
allow  reception  of  some  of 
the  audio  sidebands  produced 
by  keying  as  well  as  to  allow 
a  small  amount  of  drift. 


For  use  with  850  Hz  shift, 
the  filter  used  is  centered 
around  2550  Hz  and  usually 
has  a  bandpass  of  about  1100 
Y\iy  which  then  extends  from 
roughly  2000  Hz  to  about 
3100  Hz, 

In  either  case,  we  need  a 
filter  which  will  give  fairly 
constant  amplification  over 
the  bandpass  of  260  or  1100 
Hz,  while  at  the  same  time 
providing  a  steep  roll  off  for 
frequencies  outside  that 
range.  We  find  that  a  two- 
pole  filter  could  give  the  wide 
bandpass,  but  that  its  re- 
sponse would  not  fall  steeply 
enough  outside  the  range  to 
reduce  QRIV1  to  an  acceptable 
level.  What  we  need  is  a 
multiple  pole  filter  which  will 
have  steep  skirts  —  response 
whose  sides  fall  off  very  fast, 
Most  of  the  filters  used  for 
this  purpose  are  six-pole 
designs  dating  back  to  a  series 
of  articles  in  QST  and  in  the 
RTTY  Journal,  written  by 
Irvin  Hoff  K8DKC/W6FFC 
Each  of  these  filters  uses 
three  parallel-tuned  LC 
circuits  which  are  critically 
coupled  to  each  other.  Each 
of  the  LC  circuits  provides 
two  poles,  for  a  total  of  six. 

As  shown  in  Fig.  4, 
cascading  several  bandpass 
filter  stages  gives  steeper- 
response  skirts  but  still  results 
in  a  rounded  top.  As  it  turns 
out,  if  a  six-pole  filter  were 
built  out  of  three  two-pole 
stages  all  tuned  to  the  same 
frequency,  it  would  be 
impossible  to  get  both  steep 
skirts  and  a  wide  enough  top 
to  pass  the  entire  bandpass 
without  seriously  dropping 
off  at  the  edges.  In  order  to 
get  a  good  enough  response 
curve,  it  is  necessary  to 
stagger- tune  the  three  filters 
so  that  each  stage  emphasizes 
a  different  part  of  the  band- 
pass. In  this  way  the  top  of 
the  bandpass  curve  is  spread 
out  and  flattened,  while  the 
steep  skirts  are  retained. 

The  original  Irv  Hoff 
filters  all  did  this  by  properly 
coupling  the  three  LC 
resonant  circuits.  As  the  old- 
timers  will  remember  all  the 
old  electronics  books  dts- 
cussed    what   happens   when 
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the  tuned  primary  of  an  i-f 
transformer  is  overcoupled  to 
the  tuned  secondary.  The  top 
of    the    i-f    response    curve 
flattens  out  and  in  extreme 
cases   develops   a   dip  in  the 
middle.      (You     don't     read 
about   this  much  in   modern 
books    because     modern     i*f 
transformers    tend    to    have 
only     one    tuned    winding.) 
Anyway,    Irv    Hoffs  designs 
did  just  that  —  by  coupling 
the  three  LC  circuits  he  was 
able     to    broaden    out    the 
response  curve  so  that  it  had 
a  fairly    flat   top  with  steep 
sides.  Fig,  5  shows  the  effect 
of  coupling  on  two   LC  cir- 
cuits. When   they  are  under- 
coupled,     as     at     (a),     the 
response    is    sharp    and    thin 
with  a  smoothly  rounded  top. 
With  critical  coupling  (b)  the 
top  flattens  out,  while  with 
overcoupling     (c)     the     top 
acquires    a     dip.    Many    old 
electronics     textbooks     had 
curves  just  like  these. 

With  active  filters,  the 
separate  filter  stages  in 
cascade  are  completely 
independent  of  each  other  so 
there  is  no  such  thing  as 
overcoupling.  Instead,  the 
same  effect  can  be  achieved 
by  stagger- tuning  the  stages 
and  by  carefully  adjusting 
their  Qs.  When  the  overall 
filter  is  adjusted  so  that  the 
top  is  as  flat  as  possible,  as  in 
Fig.  5(b),  the  filter  is  then 
called  a  Butter  worth  filter.  If 
it  has  one  or  more  dips  in  it, 
as  in  Fig.  5(c),  it  is  called  a 
Chebyshev  filter.  While  the 
Chebyshev  generally  has 
steeper  skirts  than  the 
Bulterworth,     it     tends     to 


distort  pulses  like  those  of 
RTTY,  and  so  Butter  worth 
filters  are  used  more 
commonly.  Hoffs  filters,  as 
well  as  those  in  the  popular 
ST-6  demodulator,  are  six- 
pole  Bulterworth  filters. 

The  correct  design  of  a 
Butierworth  or  Chebyshev 
filter  is  very  hard  to  do  with 
LC  filters,  but  amazingly  easy 
to  do  with  active  filters  — 
once  you  know  how.  It's  just 
a  matter  of  knowing  how  to 
choose  the  center  frequency 
and  Q  of  each  filter  stage. 
The  whole  process  can  be 
done  with  graph  paper,  a 
compass,  and  a  protractor  in 
a  few  minutes. 

In  the  following  example 
we  will  design  an  input  filter 
for    a    170    Hi    shift    RTTY 
demodulator.    As  mentioned 
earlier,      we      want      a 
Bulterworth     filter     with     a 
center  frequency  of  2200  Hz 
and  a  bandwidth  of  260  Hz. 
Start     by     getting     some 
graph      paper     with     small 
squares,    a    compass,   and   a 
protractor.  Along  the  bottom 
of   the   graph  paper,  draw  a 
long  horizontal  line  and  label 
it  with  frequencies  so  that  the 
center  frequency  of  the  filter 
is  somewhere  near  the  center, 
and  the  3  dB  bandwidth  of 
the   filter  is  centered  around 
it.    Make    use    of    the   graph 
paper's  lines  to  evenly  space 
out  the  frequency  steps,  and 
use   graph   paper   with  equal 
size     squares     throughout. 
{Don't    use    the    log   graph 
paper     normally     used     for 
frequency      response 
diagrams.)   See   Fig.  6  for  an 
example  of  how  to  label  the 


FF 
0  to  0.0 1 
0.01  to  0.025 
0.025  to  0.04 
0.04  to  0.06 
0.06  to  0.08 
0.08  to  0,1 
0.1  to  0.11 
0.11  to  0.13 
0.13  to  0.15 
0.15  to  OJ  7 
0J7  to  0.19 


Correction  Factor 
(Degrees) 
0 
1 
2 
3 
4 
5 
6 
7 

8 

9 

10 


Table  Z 


line. 

Now  take  your  compass 
and  draw  half  a  circle  cen- 
tered on  the  center  frequency 
of  the  filter,  with  a  diameter 
exactly  equal  to  the  desired 
bandwidth.  This  circle  should 
then  touch  the  line  exactly  at 
the  lower  3  dB  frequency 
(2070  Hz  in  our  example) 
and  also  at  the  upper  3  dB 
frequency  (2330  Hz  in  our 
example).  If  you  were 
designing  a  Chebyshev  filter, 
then  instead  of  a  circle  you 
would  use  an  ellipse  whose 
height  would  depend  on  how 
large  the  dips  in  the  response 
should  be. 

Now  see  Fig.  7.  Depending 
on  the  number  of  poles 
needed j  look  at  the  appro- 
priate drawing  in  Fig.  7  to  see 
the  location  of  the  dots,  In 
this  case  we  want  to  duplicate 
the  performance  of  the  Hoff 
fitter  in  the  ST-6  demodu- 
lator! so  we  will  use  a  six-pole 
filter.     (Usually,    you    would 


BUTTERWQRTH 


have  to  decide  how  many 
poles  to  use  based  on  the 
desired  steepness  of  the  band* 
width  curve  skirts.)  As  shown 
in  Fig.  7,  we  want  one  dot  up 
at  the  very  top  of  the  circle, 
with  two  more  exactly  30 
degrees  up  from  the  line. 
Now  go  back  to  your  drawing 
and  use  the  protractor  to 
draw  in  the  dots.  For  our 
filter  we  get  the  dots  shown 
in  Fig.  6,  and  labeled  A,  B, 
and  C.  (In  electrical  engi- 
neering language,  this  era  wing 
would  be  called  the  s-ptane 
and  the  dots  are  the  poles.  A 
six-pole  filter  has  six  poles,  of 
which  only  three  are  shown 
in  this  drawing,  The  other 
three  are  not  used.) 

If  we  were  using  an  ideal 
filter  having  only  the  poles 
shown,  we  would  use  the 
points  A,  B,  and  C  which  we 
have  drawn.  There  are,  how- 
ever, those  other  three  poles 
not  shown  in  the  drawing  as 
well  as  the  fact  that  thu  filter 
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Fig.  6,  Designing  a  Bulterworth  RTTY  input  filter  for  110  Hz. 
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Stage  Center  Freq.  Q 

A  2085  Hz  1 7.4 

B  2195  Hz  8.45 

C  2310  Hz  16.5 

Table  3, 

stages  do  not  pass  dc.  Al- 
though their  effect  is  not  very 
obvious,  they  do  cause  a 
slight  error  in  the  final  filter 
which  we  have  to  try  to 
remove.     And    so    here     we 

i 

apply  a  small  "Finagle 
Factor.** 

Compute  the  quantity,  FF 
=  Desired  filter  bandwidth/(3 
x  Center  Frequency). 

In  our  sample  filter  this 
comes  out  to  (260)/ (3  x 
2200),  which  is  equal  to  0.04. 
Now  look  up  this  FF  (Finagle 
Factor)  in  Table  2. 

Now  return  to  Fig.  6,  and 
move  alt  the  poles  left  by  a 
small  angle  as  shown  by  the 
above  table.  In  our  example 
the  finagle  factor  is  .04,  so  we 
move  all  the  poles  left  about 
3  degrees.  This  puts  ihem  at 
the  locations  labeled  with  an 
X.  These  three  poles  deter- 
mine the  actual  performance 
of  the  whole  filter.  (Re- 
member, there  are  three  more 
poles  not  shown,  for  a  total 
of  six.) 

Each  ot  these  poles  will  be 
produced  by  one  of  the  three 
stages  of  the  filter,  and  each 
pole  determines  the  center 
frequency  and  the  0  of  that 
stage.  The  center  frequency  is 
easily  read  off  the  graph  by 
drawing  a  line  from  the  X 
straight  down  the  horizontal 
line  and  reading  the  fre- 
quency off  the  scale. 

To  find  the  Qf  carefully 
measure  the  height  of  the  X 
above  the  horizontal  line.  Use 
the  frequency  scale  to  judge 
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Fig.  8.  1 70  Hz  shift  bandpass  input  fitter. 


the  height.  In  the  case  of  the 
pole  labeled  A,  its  height  is 
about  60  cycles  (or  is  it  60 
Hertz?).  Calculate  the  Q  of 
each  stage  from  Q  =  Center 
frequency  of  filter/2  x  Height 
above  line.  For  pole  A  this 
works  out  as  a  center  fre- 
quency of  2085  Hz  and  a 
height  of  60,  so  the  Q  is 
2085/1 20  =  1 7.4. 

To  build  the  overall  band- 
pass filter  with  a  bandwidth 
of  260  Hz  we  need  three 
staggered  filter  stages  with 
the  center  frequencies  and  Qs 
as  shown  in  Table  3. 

Fig.  8  shows  the  overall 
circuit  for  the  entire  filter. 
Since  filter  stages  A  and  C 
have  Qs  above  10  we  use  the 
double  op  amp  circuit  shown 
in  Fig,  3(b).  The  Q  of  stage  B 
is  below  10  so  the  circuit  of 
Fig.  3(a)  is  good  enough-  As 
mentioned  earlier,  the  double 
amplifier  circuit  works  best 
when  the  design  gain  is 
several  times  the  square  root 
of  Q.  For  Qs  around  17,  the 
square  root  is  slightly  above 
4,  so  I  designed  these  circuits 
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for  a  gain  about  three  times 
higher,  or  about  13.  Stage  B 
was  arbitrarily  designed  for  a 
gain  of  2.  There  is  nothing 
magic  about  these  gains,  and 
the  final  circuit  will  have 
different  gains  anyway,  so 
there  is  little  you  can  do  here 
to  obtain  precise  gains.  The 
problem  is  that  the  gains 
would  be  exactly  as  specified 
if  all  of  the  components  we 
used  were  exactly  equal  to 
the  values  calculated  from  the 
equations.  But,  since  we  have 
to  rely  on  standard  value 
resistors  as  well  as  possibly 
large  tolerance  errors,  by  the 
time  we  finish  trimming  the 
resonant  frequency  and  the  Q 
with  the  potentiometers,  the 
gain  will  wind  up  consider- 
ably different  from  the 
assumed  values.  So  the  trick 
is  to  design  for  considerably 
more  gain  than  you  really 
need  and  use  an  external 
potentiometer  as  a  level 
control  to  cut  it  back  to  the 
desired  value. 


To  permit  trimming  the 
center  frequency  of  each 
stage  and  the  Q  of  the  two 

end  stages,  five  of  the  re* 
sistances  calculated  are  re- 
placed by  potentiometers  as 
shown  in  Fig.  8.  (By  the  way, 
the  three  stages  could  have 
been  connected  together  in 
any  order.) 

Alignment  of  the  filter  is 
easy.  The  three  stages  are 
disconnected  from  each  other 
at  the  points  marked  X,  and 
each  stage  is  aligned  sepa- 
rately. First,  the  Ik  pot  is 
adjusted  to  peak  the  gain  at 
the  center  frequency.  Then 
the  500k  pot  (for  the  two 
amplifier  circuits)  is  adjusted 
to  make  the  bandwidth 
correct.  There  is  a  slight  inter* 
action  between  the  two 
adjustments,  so  the  process  is 
repeated  two  or  three  times. 
Once  the  three  stages  are 
adjusted  separately,  they  are 
connected  together. 

Fig.  9  compares  the 
response  of  this  active  filter 
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Fig.  9.  Response  of  two  LC  filters  and  one  active  filter. 
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Fig.  I  h  850  Hz  shift  bandpass  input  fitter. 


with  two  other  filters.  Curve 
1  is  the  active  filter  we  have 
just  designed.  Curve  2  is  the 
curve  published  by  Irv  Hoff 
for  his  LC  filter  in  QST  more 
than  ten  years  ago.  Curve  3  is 
the  170  Hz  shift  filter  in  my 
ST-6  demodulator  (built  from 
a  HAL  kit).  As  you  can  see, 
there  is  remarkable  similarity 
between  the  original  Hoff 
design  and  the  active  filter  we 
have  designed.  Both  are 
Butter  worth  filters  with  260 
Hz  bandwidth,  so  both 
should  be  very  similar. 


Another  filter  needed  in  a 
RTTY  demodulator  for  850 
Hz  shift  is  a  bandpass  filter 
with  approximately  1000  or 
1100  Hz  bandwidth,  which 
will  pass  the  2125  and  2975 
Hz  tones  plus  a  little  more  to 
allow  for  modulation  side- 
bands and  drift.  Though  I 
won't  go  through  the  details 
of  this  design,  it  is  shown  in 
Figs.  10  and  11.  Fig.  11  also 
shows  how  the  741  op  amp  is 
biased  when  used  with  a 
single  power  supply.  The 
positive  voltage,  called  +V,  is 


1500 


2000  3  500 

FREOUEKCTT  (Ha) 


50.00 


isoo 


4000 


Fig.  12.  Frequency  response  of  850  Hz  input  bandpass  fitter. 


divided  with  two  10k  re- 
sistors to  give  a  bias  voltage 
called  +V/2,  which  is  then 
connected  to  the  +  inputs  on 
the  op  amps  to  provide  bias, 
tn  this  way  the  inputs  and 
outputs  of  the  op  amps  are 
biased  to  run  at  half  of  the 
supply  voltage.  For  instance, 
if  a  12  volt  supply  is  used, 
this  voltage  divider  provides 
+6  volts,  so  the  inputs  and 
outputs  of  the  op  amps  run  at 
+6  volts.  Though  not  shown 
in  Fig,  8,  this  vottage  divider 
is  needed  there  also. 


Fig.  12  compares  the 
response  of  this  active  filter 
(curve  I)  with  the  similar 
1100  Hz  filter  in  my  ST-6 
{curve  2).  (I  will  have  to  look 
at  that  ST-6  filter  to  see 
whether  it  is  properly 
aligned!) 

In  conclusion,  let  me 
encourage  you  to  design  and 
build  your  own  fitters, 
whether  it  is  for  RTTY  or 
other  uses.  It  is  fun  and,  with 
this  graphical  approach  and 
the  equations  presented 
earlier,  even  relatively  easy.  ■ 
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Moving  Display 
RTTY  Readout 


--  just  like  Times  Square 


Francis  J.  Ferrara  WB8BWH 
PO  Box  56 
Enon  OH  45323 


The  desire  to  build  an 
all-electronic  RTTY 
system  without  incurring  the 
high  price  tag  that  usually 
accompanies  video  display 
units  in  this  class  is  what 
prompted  the  construction  of 
this  terminal.  The  unit  uses, 
instead  of  the  CRT  normally 
associated  with  video  sys- 
tems, a  series  of  16  alpha- 
numeric type  displays,  each 
with  the  capability  of  reading 
out  any  one  of  the  64  stan- 
dard ASCII  characters.  The 
readouts  are  clocked  in  such  a 
manner  that  the  generated 
words     appear     to     "walk 


across11  the  display  screen 
from  right  to  left,  Provision  is 
made  for  tape  recording  the 
incoming  signal  for  playback 
at  a  later  time.  This  provision 
helps  offset  the  potential 
problem  of  there  being  no 
hard  copy  available.  Also 
included  is  a  keyboard  moni- 
tor feature,  which  allows  the 
operator  to  see  his  trans- 
mitted copy  as  it  is  sent  out 
over  the  air.  The  circuit, 
which  uses  6  level  ASCII  code 
for  internal  signal  processing, 
utilizes  a  series  of  3  read  only 
memories  (ROMs)  to  permit 
compatible  operation  with 
the  5  level  Baudot  code.  The 
system  has  been  designed  so 
that  it  is  only  a  matter  of 
throwing  one  switch  to 
realize  straight   ASCII  opera- 


Front  view  of  R  TTY  unit 


tion. 

Receive    Circuit    Description 

The  system  starts  from 
scratch,  due  to  there  being  no 
RTTY  equipment  on  hand  at 
the  onset  of  the  project.  Sig- 
nal demodulation  is  ac- 
complished by  a  phase  locked 
loop,  U2,  with  the  receive 
signal  first  passing  through 
limiter  amp  Ula*  The  limiter 
amp  also  drives  a  unity  gain 
isolation  amp,  U53,  and  sig- 
nals for  a  tape  recorder  may 
be  taken  at  its  output.  The 
VCO  in  the  NE565  PLL 
tracks  the  mark  and  space 
tones,  and  the  VCO  control 
voltage  drives  voltage  com- 
parator UlbP  causing  positive 
and  negative  voltages  in  direct 
proportion  to  the  transmitted 


marks  and  spaces,1  Zener 
diode  Dl  makes  the  output 
TTL  compatible  by  cutting 
oft  the  negative-going  portion 
of  the  signal  and  limiting  the 
positive  peak  to  5  volts. 
Buffer  U3  aids  as  a  signal 
conditioner  by  shaping  the 
rising  and  falling  edges.  The  6 
uF  capacitor,  CI,  serves  as 
additional  filtering  by  slowing 
the  frequency  response  of  the 
comparator  amp,  and  is  very 
effective  in  reducing  short 
duration  noise.  If  a  suitable 
terminal  unit  with  a  TTL 
output  is  available,  then  the 
PLL  converter  can  be  left 
out.  The  converted  output  is 
then  fed  into  the  serial  input 
of  the  UART  chip,  U4,  The 
DART  strips  off  the  start  and 
stop  bits  and  outputs  the 
corresponding  parallel  code,  5 
bits  for  Baudot  and  6  bits  for 
ASCII.  This  word  then  ad- 
dresses the  two  8223  ROMs 
(U5  and  U6)  which  convert 
the  Baudot  code  into  ASCIL 
Should  the  ASCII  mode  be 
selected,  then  no  conversion 
takes  place  and  the  data  is 
switched  directly  to  the  dis- 
play section.  Inverter  U7  and 
AND  gates  U8  and  U9  form  a 
character  recognition  circuit 
which  detects  "letters"  (low- 
er case)  and  i(  figures" 
(upper  case)  commands.  The 
output  of  this  circuit  sets 
flip-flop  U10,  which  enables 
the  appropriate  ROM  and  dis- 
ables the  other.  ROM  outputs 
are  "open  collector"  and  may 
be  tied  directly  in  parallel. 
They  need  not  be  gated- 
Push-bution  switch  S3  is  pro- 
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vided  to  manually  reset  the 
"letters''  ROM  should  it  miss 
the  automatic  command  due 
to  noise,  QRM,  fades,  etc. 

Display  Section 

The   parallel    data  is  then 


applied  to  the  input  of  the 
shift  register  chain.  Each  shift 
register  directly  corresponds 
to  a  display,  and  all  are 
clocked  simultaneously  from 
the  Data  Available  flag  on  the 
UART,   through  driver   U19, 


The  RXfdriver  circuit  board.  Driver  transistor  modules  are  on 
the  top,  with  the  character  generator ;  multiplexers^  and 
de-multiplexers  on  the  left  side.  The  UART  is  in  the  center 
with  the  character  recognition  circuit  above  it;  the  two  RX 
code  converter  ROMs  are  to  the  right  The  shift  register  string 
occupies  the  bottom  two  rows  on  the  right.  The  +5  vol t  power 
supply  is  mounted  on  the  right  wali 


to  cause  the  characters  to 
move  along  from  display  to 
display.  The  output  of  each 
shift  register  is  sampled  by 
multiplexers  U37-U42,  which 
are  all  clocked  in  parallel  and, 
together  with  U11,  form  the 

horizontal  scan  generator  cir- 
cuit. A  multiplex  frequency 
of  approximately  4.8  kHz 
was  selected  to  provide 
flicker-free  operation  of  the 
displays.  The  outputs  of  the 


multiplexers  are  then  inverted 
and  fed  into  the  2513 
character  generator,  U43.  The 
six  inputs  from  the  multi- 
plexers constitute  an  address 
and  a  five  line  dynamic 
parallel  signal  is  produced  at 
the  2513  output  The  signal  is 
again  inverted  and  drives 
d  e  -  m  u  1 1  i  p  I  exers  U  45-  U49, 
which  are  all  parallel  clocked 
with  the  multiplexers.  The 
de-multiplexers  distribute  the 


Rear  view  of  RX /driver  hoard  showing  density  of  wiring. 
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signals  to  their  respective  dis- 
plays through  driver  tran- 
sistors    08-087.     Multiplex 

clock  U11  drives  a  second 
binary  counter,  U12,  which  is 
used  to  clock  both  the 
character  generator  and  the 
3-line  to  7-line  converter.  The 
resulting  scan  is  from  right  to 
left  and  from  top  to  bottom, 
with  the  vertical  row  ad- 
vancing 1  count  downward 
for     every     16    horizontal 


sweeps. 

Baud    rate    selection   and 

the  multiplexer  clocks  are 
derived  from  a  master 
oscillator,  38.4  kHz  was  used 
in  this  model  because  of  the 
availability  of  a  stable 
module,  but  an  NE555 
oscillator  circuit  may  be  used 
in  its  place.  The  UARTchip 
is  designed  to  be  clocked  at 
16  times  the  desired  baud 
rate  for  both  the  transmit  and 


Oock/TX/conuerter  board  showing  master  oscillator  unit  on 
the  right  t  PLL  converter,  row  drivers  and  LED  drivers  to  the 
left.  The  transmit  converter  ROM  is  the  24  pin  package  on  the 

bottom. 


receive  functions.  One  design 
goal  was  to  make  the  system 
operable  on  the  four 
commonly  used  speeds  of  60, 
66,  75,  and  1 00  wpm  (45,  50, 
57  and  75  baud  respectively). 
The  four  clocks  are  generated 
from  the  master  oscillator 
using  a  divide  by  "N"  counter 
chain  (U14  and  U15),  with 
11 N"  being  derived  by  pro- 
gramming a  multi-deck  wafer 
switch  to  produce  the  binary 
divisors  required*  The  output 
of  the  counter  chain  is  a  very 
narrow    pulse    at   twice    the 


desired  frequency.  This  pulse 
is  applied  to  flip-flop  U13, 
which  halves  the  frequency 
and  produces  a  symmetrical 
waveform.  The  clock  fre- 
quency does  not  have  to  be 
exactly  16  times  the  data 
rate,  incidentally,  as  the 
UART  is  capable  of  tracking 
receive  signals  over  a  small 
range  (approximately  ±  5%), 
and  in  most  cases  this  is 
sufficient  to  make  up  for  any 
differences  between  the  trans- 
mit and  receive  clocks.  How- 
ever, the  correct  speed  range 


Rear  view  of  readout  board. 
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must  be  manually  selected. 

Transmit  System 

The  transmit  system  is 
relatively  straighforwarcL  The 
keyboard  addresses  an  en- 
coder ROM  which  directly 
outputs  an  ASCII  word  and 
produces  a  transmit  strobe 
pulse.2  The  output  of  the 
encoder  ROM  is  fed  into  the 
code  converter  ROM  which 
turns  the  ASCII  data  into 
Baudot,  or  passes  it  directly 
through,  depending  on  the 
mode,  Then  the  output  of  the 
converter  ROM  addresses  the 
data  inputs  on  the  transmit 
side  of  the  UART.  The  trans- 
mit strobe  pulse  from  the 
encoder  ROM  is  used  to  "key 
out*'  each  character,  and 
occurs  whenever  a  key  on  the 
board  is  depressed.  The  serial 
digital  output  from  the 
UART  then  branches  out, 
with  one  line  going  back  into 
the  receive  side  for  transmit 
monitoring,  and  the  other 
line  driving  the  AFSK  mod- 
ulator. The  modulator  is  then 
out  putted  to  the  audio 
section  of  an  SSB  transmitter. 
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To  facilitate  construction,  a 
commercially  manufactured 
unit  {HAL  AK-l)  was  used  as 
the  AFSK  section. 

LETTERS  ROM,  UB 


Construction 

The     two     main     circuit 
boards,     which    contain    the 


digital  electronics  and  the 
PLL  converter,  were  fab- 
ricated   using   the   wire-wrap 

technique.     Utilization     of 


Baudot 

ASCII 

Address 

Output 

Character 

GO00O-MSB 

100000-LSB 

null 

00001 

010100 

t 

00010 

100000 

carriage  return 

00011 

OQim 

o 

00100 

100000 

space 

00101 

001000 

h 

00110 

001110 

n 

00111 

001101 

m 

01000 

100000 

line  feed 

01001 

001100 

1 

01010 

010010 

r 

01011 

000 1 1 1 

g 

01100 

001001 

i 

01101 

010000 

p 

01110 

000011 

c 

01111 

010110 

V 

10000 

000101 

e 

1 0001 

011010 

z 

10010 

000100 

d 

10011 

0O0O1O 

b 

10100 

010011 

s 

10101 

011001 

y 

10110 

000110 

f 

10111 

011000 

X 

11000 

000001 

a 

11001 

010111 

w 

11010 

001010 

i 

11011 

011111 

upper  case 

11100 

010101 

u 

11101 

010001 

q 

11110 

001011 

k 

11111 

011111 
FIGURES  ROM,  U5 

lower  case 

00001  -MSB 

110101LSB 

5 

00011 

111001 

9 

00100 

100000 

space 

00111 

101110 

<■ 

01010 

110100 

4 

01100 

111000 

8 

01101 

110000 

9 

10000 

110011 

3 

10101 

110110 

6 

10111 

1 01 1 1 1 

/ 

11001 

110010 

2 

11100 

110111 

7 

11101 

110001 

1 

11000 

101101 

— 

10010 

100100 

$ 

10110 

100001 

! 

01011 

100110 

& 

11010 

100111 

f 

11110 

101000 

< 

01001 

101001 

> 

10001 

1O0O1O 

.■ 

01110 

111010 

* 

01111 

111011 

* 
■ 

10011 

111111 

? 

00110 

101100 

* 

Any  left  over  addresses  should  be 
programmed  to:  100000 


space 


Table  1.  8223  receive  converter  ROM  encoding  programs,  upper  case  and  lower  case. 
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other  construction  techniques     likely   result  in   the  finished      more    space    than    the    pro- 
is    possible,    but    will    most     unit  taking  up  considerably     totype.  The  MAN-2  displays 


were  mounted  in  wire-wrap 
sockets  (which  were  used 
extensively  throughout  the 
unit)  and  attached  to  a 
section  of  vectorboard*  The 
wiring  harness  between  the 
digital  and  display  boards  was 
formed  and  carefully  labeled 
on  the  digital  board,  bundled 
together,  and  run  out  to  the 
displays*  There,  the  wiring 
was  custom  fitted  to  each 
display.  This  results  in  a 
much  neater  package  than  if 
the  lines  were  run  out  in- 
dividually. 

Power  supply  current  is  on 
the  order  of  1.2  Amps  from 
the  5  volt  source  and  150  m  A 
and  50  mA  from  the  res- 
pective -15  volt  and  +15  volt 
supplies,  using  the  type  chips 
specified.  If  a  larger  5  volt 
supply  is  available,  then  the 
more  expensive  74LSXX 
series  chipst  which  were  used 


Binary 
Address 

00 

01 

02 

03 

04 

05 

06 

07 

08 

09 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 

36 

37 

38 

39 

40 

41 


5  Level 

Baudot 

42 

Output 

Character 

43 

00100  LSB 

space 

44 

00011 

a 

45 

1 1001 

b 

46 

01110 

c 

47 

01001 

d 

48 

00001 

e 

49 

01101 

f 

50 

11010 

8 

51 

10100 

h 

52 

00110 

i 

53 

01011 

i 

54 

01111 

k 

55 

10010 

1 

56 

11100 

m 

57 

01100 

n 

58 

11000 

o 

59 

10110 

P 

60 

10111 

q 

61 

01010 

r 

62 

00101 

s 

63 

10000 

t 

Binary 

00111 

u 

Address 

11110 

V 

64 

10011 

w 

65 

11101 

X 

66 

10101 

V 

67 

10001 

z 

58 

11011 

upper  case 

CO 

not  programmed 

70 

00010 

line  feed 

71 

01000 

carriage  return 

72 

11111 

lower  case 

73 

00100 

SpftCS 

74 

01101 

1 

75 

10001 

ii 

76 

not  programmed 

77 

01001 

$ 

78 

not  programmed 

79 

11010 

& 

80 

01011 

4 

81 

01111 

( 

82 

10010 

\ 

83 

Table  2.  Encoding  program 


not  programmed 

84 

not  programmed 

85 

01100 

* 

86 

00011 

— 

87 

11100 

• 

88 

11101 

l 

89 

10110 

0 

90 

10111 

1 

91 

10011 

2 

92 

00001 

3 

93 

01010 

4 

94 

10000 

5 

95 

10101-LSB 

6 

96 

001 1 1 

7 

97 

00110 

8 

98 

11000 

9 

99 

01110 

■ 
< 

100 

11110 

* 

101 

01101 

• 

102 

not  programmed 

103 

11100 

• 

104 

11001 

? 

105 

6  Level 

ASCII 

106 

Output 

Character 

107 

000000 

@ 

108 

000001 

a 

109 

000010 

b 

110 

000011 

c 

111 

000100 

d 

112 

000101 

e 

113 

ooono 

f 

114 

000111 

9 

115 

001000 

h 

116 

001001 

+ 

\ 

117 

001010 

i 

118 

001011 

k 

119 

001 1 00 

1 

120 

001101 

m 

122 

001110 

n 

123 

001111 

0 

124 

01 0000 

P 

125 

010001 

q 

126 

010010 

r 

127 

010011 

s 

127 

yr  J 102  transmit  converter 

ROM 

010100 
010101 
010110 

010111 
011000 
011001 
011010 

011011 

011100 

011101 

011110 

011111 

1 00000 

1 00001 
100010 
100011 
100100 
100101 
100110 
100111 
101000 
101001 
101010 
101011  LSB 
101100 
101101 
101110 
101111 
110000 
110001 
110010 
110011 
110100 
110101 
110110 
110111 
111000 
111010 
111011 
111100 
111101 
111110 

111111 
111111 


t 

u 

V 

w 

X 

V 

2 

{ 


space 

1 

tt 

# 

$ 

% 
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I 

( 


/ 

0 
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2 
3 
4 

5 

7 
8 


< 
> 

7 
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RTTY  unit  with  top  cover  removed. 


only  to  save  power,  need  not 
be  used.  Indeed,  excellent 
results  were  achieved  using 
the  standard  74XX  series 
chips.  Power  supplies  are  of 
the  modular  type,  available  at 
reasonable  cost  from  many 
discount  or  surplus  houses, 
A  gain ,  for  the  sake  of 
economy,  units  could  be  con- 
structed  with  discrete 
components. 

The  use  of  a  metal  cabinet 
for  housing  the  unit  is  highly 
recommended,  as  the  digital 
circuitry  (particularly  the 
clocks  and  multiplexers) 
tends  to  produce  a  good  deal 
of  noise  (which  wiil  be  evi- 
denced in  your  receiver  if 
steps  aren't  taken  to  guard 
against  It).  The  metal  cabinet 
serves  well  in  keeping  this 
noise  inside  the  unit  and  out 
of  your  speaker,  s 

The  output  transistors 
were  all  mounted  on  14  pin 
component  holders  for  ease 
of  installation,  and  for 
possible  repairs.  Should  suit- 
able integrated  PNP  arrays  be 
available,  they  could  be  sub- 
stituted for  the  80  column 
and  7  row  drivers. 

Conclusions 

At  first,  it  was  thought 
that  the  displayed  words 
would  move  across  the  screen 
too  fast  to  read,  but 
fortunately  this  was  not  the 
case.  Even  at  100  wpm,  text 
sent  out  on  reperf  tape  can 
easily  be  read.  The  fact  that 
most  RTTYers  don't  type 
more    than    20    or   30   wpm 


makes  keeping  up  with  the 
display  that  much  easier, 

The  keyboard  takes  a  little 
bit  of  extra  thought  to 
operate.  Due  to  the  coding  of 
the  transmit  converter  ROM, 
it  is  necessary  in  the  Baudot 
mode  to  hit  both  the  upper 
case  and  shift  keys  to  pro- 
duce the  symbols  for  quo- 
tation marks,  exclamation 
point,  etc.  However,  only  the 
upper  case  key  need  be  struck 
to  produce  figures  0  through 
9  and  the  question  mark. 

The    ASCII/Baudot   selec- 


Interior  front  view.  The  keyboard  has  been  pivoted  completely 
forward  and  over,  showing  the  ±75  volt  power  supply  module^ 
and  the  AK-7  AFSK  unit.  Behind  these  are  the  clock /TX/ 
converter  board  and  the  readout  board.  The  +5  volt  power 
supply  module  is  mounted  on  the  bottom  portion  of  the  left 
wall  in  this  photo. 


tor  switch  is  located  on  the 
front  panel,  as  is  the  adjust- 
ment for  centering  the  VFO 
on  the  PLL  This  allows  for 
easy  tuning  of  both  170  Hz 
and  850  Hz  shift  signals. 

The  only  real  drawback  of 
the  unit  at  this  time  is  in  the 
phase  locked  loop  converter, 
which  has  a  tendency  to  track 
and    lock   onto   noise.    How- 


ever, a  standard  type  con- 
verter of  the  ST-5  variety 
with  a  TTL  configured  out- 
put would  most  likely  im- 
prove performance  in  this 
area. 

The  unit  is  very  compact 
and  portable.  Total  weight  is 
approximately  12  pounds 
(substantially  lighter  than 
mechanical  or  even  CRT  type 


List  of  Required  integrated  Circuits 


"Quantity 
t 

i 
1 

4 

1 
1 

2 

2 

2 

16 

6 

1 

6 

3 

1 

2 

1 

16 

87 

1 


Type 

747  op  amp 

741  op  amp 

565  PLL 

7404  inverter 

UART,  COM  2502F  AY-5-1013,  Signet ics  2536 

74121  one  shot 

DM8092  5  input  AND  gate 

7474  flip-flop 

8223  programmable  ROM 

74 LSI  74  hex  flip-fiop  (type  74174  is  an  acceptable  substitute) 

741  50  multiplexer 

251 3  character  generator 

741  50  de-multiplexer 

7493  binary 

NE555  timer/oscillator 

74193  programmable  counter 

1702  256X8  programmable  EROM 

MAJM-2  displays  (Texas  Instruments  T I L-305  Is  an  acceptable  substitute) 

2N2907  driver  transistors 

8T1  5  TTL/MI L-1  88  (±  6  volt)  driver 
The  following  IC  is  also  required  if  the  keyboard  kit  specified  or  a  suitable  substitute  is  not  used, 
1  KR-2376  keyboard  encoder  ROM 

The  following  components  are  required  if  the  power  supply  modules  specified  are  not  used  and 
discrete  units  are  to  he  constructed. 


1 

1 

1 

1 

4 

1 

1 

5 

1 

1 


7806  integrated  regulator 

781  5  integrated  regulator 

791  5  integrated  regulator 

2N3G55  power  transistor 

50  volt,  3  Amp  rectifier  diodes 

2000  uF,  25  volt  electrolytic  capacitor 

1000  uF,  25  volt  electrolytic  capacitor 

,22  uF  bypass  capacitor 

12  volt,  3  Amp  filament  transformer 

1 2  volt,  +3  Amp  filament  transformer 


49 


x 


23V 


22 


'  i°s  I 


ttv    ^f>» 


01-  P€,  50V.  3* 
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Fig.  5*  Schematic  diagram  of  substitute  power  supply  units  to 
be  used  in  phce  of  modular  units. 


systems),  and  it  may  be  con* 
sidered  for  emergency  or  field 
day  use.  Total  cost  is  on  the 
order  of  $250-$300f  which  is 
quite  a  bit  less  than  most 
all-electronic  systems. 

Since  the  unit  has  direct 
ASCII  transmit  and  asynchro- 
nous TTY  receive  capabilities, 
its  use  as  a  computer  terminal 
should  not  be  overlooked*  In- 
deed, if  it  were  designed 
specifically  for  this  purpose, 
all  of  the  Baudot  conversion 
circuitry  and  AFSK  devices 
could    be    left    out,    further 


reducing  costs.  ■ 
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Digital  Thermometer  S65.00 

General  purpose  or  medical  32  -230 f 
DisposjtilEr  protje  cover  =.2:  accuracy 
Co-mptetdy  assembled  w- compact  case 

Not  a  Cheap  Clock  Kit  S1 7.45 

Includes  everything  excefrt  case  2-PC 
iMiaras  &  50"  LED  Displays  5314  c*£»tk 
cltip  transf orrnw ,  all  componems  and 
Mhnstnjctnns  Same  duck  M  widi  MT 
flijplatt  S22.75 

Digital  Temperature  Meter  Kit 

indoor    and    outdoor     Automatically 
swttcfies  back  and  forth.  Beautrlut  W 
LEO  readouts  NotninQ  like  it  avaiiaMe 
Needs  na  addraonaJ  parts  tor  comptete 
tud  open  ton   Wit  measure   -IDCT  lo 
+  20tFf.  air  or  liQUid    Very  accurate 
Camp  lets  instructions.  S39.95 

Clock  Calendar  Kit  $29.95 

CT7015  direct  drive  chip  displays  date 
and  time  on  6*  LEDS  with  AM-PM  indi 
catQT   Atarm. aoiB  feature  includes  buz- 
zer Complete  wilt)  all  pans,  power  supply 

and  mst ructions,  less  case, 

1977  IC  Update  Master 

Manual  Complete  miegrated  circuit 
data  selector  from  all  manufacturers 
1,234  page  master  reference  guide  to 
the  latest  IC's  including  microprocessors 
and  consumer  circuits  17.000  cross 
references  lor  easier  sou  rein  g  of  hard  to 
()et  parts  Special  pricing:  S24  JSt  witn 
free  update  service  thru  1977  Domestic 
postage  $2.00  foreign  56.00, 


2,5  MHz  Frequency  Counter  Kit 

As  low  as  10  Hi  6-. 50"  digits  with  PC 
boaid  and  full  instructions.         $40,00 

30  MHz  Frequency  Counter  Kit 

Same  basic  CMOS  counter  as  ahove  plus 
level  controls  and  dual  FET  inputs.  Pre- 
totooie  to  200  MUt  with  PC  board  ana 
tuU  ifisttuchon$  S&5.00 

iy  wired  and  tested.  S75.M 

Function  Module  Card  Kit 

Converts  any  frequency  counter  erto  3h 
drg»i  DVM  digital  rfwrmornettr,  pulse 
&  square  generato*  t rom  lOHztolOOkHz- 
Compiettlirt  mmus  powe-suppiy.  SZSJI 

Stopwatch  Kit  S26.95 

Full  six  digit  battery  operated.  2-5  volts. 
3.2768  MHz  crystal  accuracy.  Times  to 
59  minutes,  59  seconds.  99  t/100  sec. 
Times  standard,  spirt  and  Taylor  7205 
chip,  all  components  minus  case,  FuU 
uctlons  White  or  black  plexiglass 
case  n  iJO 

Volt/ohm  Probe 

Ban.  upui   AC/DC  to  125  V,  2  pos.  volt 
and  2  nerj.  volt,  plus  continuity.  Stainless 
steel,  pocket  size:  com  p.  assem  $34.95 

60  Hz  Crystal  Time  Base 

Kit  $4,75  Converts  digital  clocks 
from  AC  line  frequency  to  crystal  time 
base,  Outstanding  accuracy  Kit  includes: 
PC  board.  MM 536 9.  crystal,  resistors, 
capacitors  and  trimmer 


Home  Alarm  Kit  S18.75 

Daslrjned  for  use  with  electronic  siren 
module.  AC  power,  battery  backup,  entry-1 
exit  delay  Instant  alarm  tor  night  use. 
NO-NC  circuits  Test  and  arm  indicators 
2  amp  switching  capability.  All  parts  with 
complete  instructions  minus  power  sup- 
ply  Electronic  siren  module  kit     12.75 


Variable  Power  Supply  Kit 

0-12  VDC  @^A  bench  supply.  Less 
ton  .1%  Int.  Nad  regutaUcm.  Remote 
sense  capeMMy  Constant  vUtageor 
curt  limit  Can  be  modified  for  other  Vfl 
rwQes  Complete  witti  board  and  trans- 
formers $19-95 
Same  supply  at  \  amp  SZZ-5H 

Cosmac   ELF+  Kit  rca  cmos  Ex- 

r.rtiie  Mioocomputer.  NffV  PC  board 
with  monitor  on  PflOU  induded-  Hq  ham 
wiring  required  All  on  board  including 
power  supply  Complete  kit  of  parts  with 
new  assembly  manual  $109.00 

Includes  audio  amplifier  4  speaker.  All  in 
stock,  immediate  delivery. 
Board  only  $14.95 

Special  case  with  front  panel      $15.00 

Auto  Clock  Kit  S15-95 

DC  dock  with  4 -.50"  displays.  Uses  Na- 
ImnaJ  MA  101 2  module  with  alarm  option. 
Crystal  lime  base  PC  boards  and  lull  in- 
s  I  ructions  Add  S3  95  for  a  beautiful 
dark  gray  case  ready  to  install  This  is 
the  best  value  available  anywhere! 


TERMS:  S5.00  min  order  U.S.  FM».  Calif  retldtirti  add  6%  lax       FREE;  Se|uj  fof  |Mf  Cftpy  of  wr  1977 
BantAmencard  and  Master  Charge  accep  ed.  I„rcT  «th  nr   r    t*l  n    **mlm 

Shipping  charges  will  be  addet*,  QUEST  «TA10G.  fncludE  13c  stamp. 
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Demodulator 


barn  tr*  :^ocsiOQ  tf*t  OM-liO  HTTT 
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P.O.   Box   976 
Topeka,  Kansas  66601 

(913)   234-0198      FB 


VISA 


iter  change 


KAUFMAN  BALUN 


water  tight 


BALUN 


1-1    impedance    match 

For  dipotes,  beam*,  inverted  '*V"\ 
and  quads 

*  Center  insulator  with   BALUN   $13*50 

*  Center      insulator      without      BALUN 
$8.50 

*  Dragon  Fly  antenna  construction  sheet 
and  drawing  $2,00 

postpaid  USA 

Patent  No.  .  ^ 

nA^^^A^  4  Ounces 
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Q1  Ferrite 
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THE  WORLDS  MOST  COMPLETE  LINE  OF  VHF-FM  KITS  AND  EQUIPMENT 


RX2*t\  .  .  . 

rxjs         r 

HXSOCKii    . 

RXSOCW/T 

KXI44C  Kit 

K\|44i   W    I 
HX220t:  Kit. 

RX220Cw    I 
KXaJ2(.   Kit. 

KX4321   Wl 


2S-55  MH;  FM  re^eiser  ittlh  2 

pole  10.7  MH?  crystal  Rlt«  5  59,95 

$jme  }$  ahuvv     vvir^d  £  tested  .         [04.9  5 
30-60  MHz  rtvt  vs ,  2  pole  10  " 

MH?  crystal  Tilt* r.  .  .  59.95 

uinc  as  aho*e- wired  &  tt^U'J  -        104.95 

1  40- L  70  MHz  rcvr  »/2  pule 

10.7  M Hi  crystal  filter.  .  69.95 

vj  me  as  above -wired  &  le*  ted  .        114.95 

2  J  0  240  MHz  rcvr  w/2  pole 

10,7  MHz  crystal  filter &9,**5 

iiime  as  above  -wired  &  tested  .  ,    114.95 
43  2  MHz  rcvr  wf%  pole  10,7 

MHz  crystal  filter 79. 4 s 

same  us  abow— wffed  &  tested  ,    J  24, 95 


RECEIVERS 


RXCF   .  .  .  , 

RF28  Kil    . 
RF50  Kit    - 
RF  |44i3  Kit 
RF220D  Kit 

RF432  Kit. 

JF  10. 7F  Kit 

FM455  Kit. 
AS2  Kil    .  *  < 


accessory  filter  for  above  receiver  ki 
give*  70  d B  adjacent  channel 

rejectkM  .*.«*:.«*  »:..„,  *-« 

lOftilF  HI   front  end  10.7  MHz  uu( 
6  mtr  Kr  front  end  I  0.7  MHz  out 
2  mtr  HI    front  end  10.7  MHz  out 
220  MHz  RF  front  en  J  10.7  MHz 

out 

432  MHz  RF  from  end  10.7  MHz 

out   ...  

Hi. 7  MHz  IF  module  includes  2 
pole  crystal  filler  ♦....,*... 
455  KHz  11-  si  age  plus  FM  detector 
audi"  and  Kijudch  board 


la 

5,50 
12.50 
12,50 
17.50 

17,50 

27.50 

27.50 
17.50 
15.00 


TXS0  .  ,  ■  ■ 
TX  SOW/1  .  . 
TXI44UKU  < 
TXI44H  W/T 
TX  22011  Kit  . 


transmitter  exciter,  1  wait,  fr  mlr.  39,95 

same  as  above  -wired  &  tea  led    .   .  59,95 

transmitter  exciter- I  watt-2mins  29,95 

same  as  above— wired  &  tested.   ■   >  49.95 
transmitter  exciter-  lwutt-220 


TRANSMITTERS 


TX22DB  W/T 
TX432B  Kit  . 
TX4J2B  W/I 
TX150  Kit.   . 
TX  I  50  W/T  , 


same  as  above -wired  &.  tested    -  ■  49.95 

transmitter  exciter  432  MHz    ■  .  -  39.95 

^1 111  e  .is  above— wired  &  tested    ,  ,  59.95 

300  milliwatt,  2  mtr  transmitter  .  19.95 

same  as  above  -wired  &  tested    .  *  29.95 


FA2501M  Kit  , 


PA2S01H  W/T. 
PA4O10H  Kit  . 

PA4010H  W/T. 
PA  50/2  5  Kit    - 

IWSO/25  W/T. 
PA  144/1  5  Kit  . 


PA  I  44/25  K*l  . 

PA  1 2 0/1  5  Kti 
PA432/I0  Kit  . 

PA  1 40/ 10  W/T 

PA  J  40/30  W/T 


2  mtr  power  amp -kit  J  w  in     25w 
out  with  solid  state  switching,. 

case,  connectors 59,95 

same  35  above -wired  &  tested  -  ,  74.95 
2  mtr  power  amp  — 1  Ow  in-40s% 

out— relay  switching .      59.95 

same  as  above  -wired  &  tested    .  >      74.95 

6  mtr  power  amp,  iw  m»  25w  out. 

less  cast,  connectors  it  switching  ■      49.95 

same  as  above,  wired  &  tested-      *      69.95 

2  mtr  power  amp- 1  w  in  - 1  5w 

out -less  case,  connectors  and 

suiTChine 39.95 

same  as  PA  144/ 15  kit  but  25w  .  ,  49.95 
similar  to  PA  144 /1 5  for  220  MH*  39.95 
power  amp— similar  to  PA  1 44/1  5 

except  ]0wanrJ432  MHl 49.95 

10w  in-l40w  oui-2  mtramp  .,  179.95 
30w  in-l40w  ont-2  mtr  amp    .  .    159:95 


POWER  AMPLIFIERS 


Blue  Line 


Model 


RF  power  amp,  wired  &  tested,  emission - 
CW  E  M  SSB/AM 

Power  Power 

BAND  lnPut         Output 


BLC  10/70 

144  MHz 

low 

70W 

139.95 

BLC  2/70 

144  MHz 

2W 

70W 

159.95 

BLC  10/150 

144  MHz 

tow 

150W 

259,95 

BLC  30/150 

144  MHl 

30W 

150W 

239.95 

BLD  2/60 

220  MHz 

2W 

(J  \J  w 

159-9S 

BLD  10/60 

220  MHz 

10W 

60W 

139.95 

BLD  10/120 

220  MH/ 

tow 

120W 

2  5  9,95 

BLE  10/40 

420  MM.- 

low 

40W 

139.95 

BLE  2/40 

420  MH/ 

2W 

40W 

1  S9.9S 

BLE  30/80 

430  MHz 

30W 

sow 

25995 

BLE  10/80 

420  MHl 

I0W 

SOW 

289.95 

POWER  SUPPLIES 


PSI5C  Kit 


PSiSCW/T 
PS25C  Kit  . 


PS25CW/T  - 
PS25M  Kit-  - 
PS25M  W/T  . 


I  5  amp—  1  2  volt  regulated  power  aup- 
ply  w/easeTw /fold-back  current  limit' 
in g  and  overvol la ge  protection  .  ,  7  9.95 
same  as  above- wired  &  tested  .  .  94.95 
25  amp  -I  2  volt  regulated  power  sup- 
ply w/case,  w/fold-back  current  limit- 
ing and  ovp .  ,    129.95 

same  as  above— wired  &  tested  .  .  149.95 
same  as  PS2SC  with  meters  .  .  .  .  149.95 
same  as  above-wired  &  tested    ,  ,    169.95 


PS3A  Kit     .   . 
PS3012W/T 


add*  over  milage  protection  to  your 
power  supplies*  1  5  VDC  max.     .  *        9-95 
1  2  volt  -  power  supply  regulator  card 
with  fold- back  current  limiting  .  8.9  5 

new  commercial  duly  30  amp  12  VDC 
regulated  power  supply  w/cyse, 
w /fold-back  current  limiting  and 
os er voltage  protection      ......    239,95 


RPT50  Kit.  .  , 

Nprso  .  «  . 

R1T144  Kit  -   . 

RPT220K.I 

RPT432  Kit  .  - 

RPTI44  W/T  . 
R  Pi  220  W/T  . 
RH1432  W/T  - 
DPLA50  .  .  .  . 


repeater— 6  meter <  -  ■ 

repeater— 6  meter,  wired  &  tested 
repeater— 2  mtr-  I  5w-cotttplete 

f  le^S  crystals)    .*,,   + - 

repeater-220  MM/- 1 5w—  cum  pie 
(less  crystals)  ...  »..'.«  .  .  .  . 
repeater— 10  watt -432  MH2 

(less  crystals!  •  -  - -  r  -  . 

repeater— I  5  wait  — 2  mtr  .  .  ■  *  •  > 
repeater- 1 5  vs-att-2  20  MHz.  +  .  , 
repeater -10  watt -432  MHz,  ,  .  , 
6  mtr  close  spaced  duplexer  .  .  .  . 


465,95 
695.95 

465.95 


REPEATERS 


le 


465.95 

5  15.95 
695.95 

69595 
749.95 
575.00 


DPLAI44   . 

DP LA 220  , 

DPLA432    . 
DSC-U  >  .  , 

DSC-N  .  .  . 


2  mtr,  600  KHz  spaced  duplexer 
wired  and  tuned  to  frequency  .  . 
220  MHz  duplexer,  wired  and 
tuned  to  frequency  ........ 

rack  mount  duplexer  ....... 

double  shielded  duplexer  cables 
with  PL259  connectors  (pr.)    .    . 
same  is  above  with  type  N 
connectors  (pr.)     ......... 


379.95 

379.95 
3  I  9.95 

2  5.00 

25.00 


TRX50  Kit    . 


TRX144  Kit 
TRX220  Kit 

IKX432  Kit 

TRC-2   .  .  - 


Complete  6  mtr  FM  transceiver  kit. 
20w  out,  10  channel  scan  with  case 
(less  mike  and  cry  stall).   .,-,,-    229.95 
same  as  above,  but  2  mtr  &  I  5w  out 2 19.95 
same  as  above  except  for  220  MHj  219.95 
same  as  above  except  10  watt  and 

432MHz 254.95 

transceiver  case  only 19.95 

transceiver  case  and  accessories  .  .      39.95 


TRANSCEIVERS 


SYN  II  Kit 


SVN  II  W/T 
MO  I  Kit.  . 
TO- 1  Kit.  . 


2  mtr  synthesizer,  transmit t  offsets 
programmable  from  100  KHz -10  MHz, 
(Mars  offsets  with  optional 
adapters)     ..............    169.95 

same  as  above  -wired  &  tested    .  .   239.95 

Mars/cap  offset  optional ,         2.50 

IS  MHz  optional  triplet   .-*..,         2.50 


SYNTHESIZERS 


HT  1 44 B  Kit 

NICAt).  ,  .  . 
BCl2  »•■••■.- 
Hubber  Duck 


2  mtr,  2w.  4  channel,  hand  held  transceiver 
witfi  crystals  for  146.52  simple*.  .    129,95 
battery  pack,  12  VDC,  '/jump.  .  *      29.95 
battery  charger  Tor  jhove    .'.*..#■         5+95 
2  mtrp  with  male  BNC  connector  *      I  2.95 


WALKIE-TALKIES 


OTHER  PRODUCTS  BY  VHF  ENGINELKI V, 


CDl  Kit   .  . 

CD2  Kit  .  . 

CD3  Kit  .  . 

CQR2  Kjl  . 

SC3  Kit    .  . 

Crystals    . 

CWID  Kit  . 


CWID 

CWID  .  .  .  .  . 
M1C1 

TSl  W/T.  .  .  . 
iSl  W/T 

IDJ  Kit  .  .  .  1 
Tl>3  W/T  .  .  . 
HL144  W/T  .  . 

KL220  W/T  .  . 
HL432  W/T  .  . 


10  channel  receive  xial  deck 

Itmlc  twitching,  ..••;>•'•■     I      6-95 
10  channel  xmit  deck  w /switch 

and  trimmers 14,95 

UHP  version  of  CDl  deckt  needed 

for  432  multichannel  operation.         I  3+95 

carrier  operated  relay J  9*95 

10  channel  auto-sc^u  adapter 

for  KX  with  prinrjfy    ...       ...  19.95 

we  stock  umst  repeater  and  simplex 
piirs  from  1 4 fa.o- 1 47,0  (each),  -  5.00 

159  hit,  field  programmable,  code  iden- 
tifier with  built-in  squelch  tail  and 

ID  timers 39.95 

wired  and  tested,  not  programmed      54.95 
Wired  and  tested,  programmed    .  59,95 

2,000  nhm  dynamic  mike  sviih 

l*.TnT,  and  coil  cord 12.95 

tone  SL|iielch  decoder,   . .  ,  ,   ,   .  .         59.95 
mslLilleil  in  repetitert  including 

interface  acce&sorttf W9,95 

2  tone  decoder ,  *  .  ,  .        29.95 

same  as  Jibtive- wired  &  rested    .         39.95 
4  pole  helical  resonator,  wired  &  tested, 
swept  tuned  to  144  MHz  ban   .  .         24.95 
same  as  above  tuned  to  2  20  Mil/  ban   24.95 
same  at  above  runed  to  432  MH;.  ban  24.95 
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Webb  Linzmayer  WA2MOT/WT2AAG 
16  Trowbridge  Road 
Morris  Plains  NJ  07950 


RTTY  SWLing 


-  new  horizons! 


I   have  been  an  enthusiastic 
shortwave     listener     for 

years,  with  a  desire  to  receive 
everything  in  the  VLF-HF 
spectrum  (10  kHz  to  30 
MHz),  Recently  I  pro- 
grammed a  Data  General 
Nova  mini  to  gjve  myself  a 
glimpse  into  an  area  of 
SWLing  that  I  had  previously 
left  unexplored  —  radiotele- 
type,  or  RTTY,  for  short. 

This  article  will  give  you  a 
brief  introduction  to  the 
technical  aspects  of  RTTY,  a 


survey  of  many  types  of 
signals  heard,  and  not  heard, 
and  two  lists  of  actual  off- 
the-air  RTTY  frequencies* 

I  first  learned  about  the 
existence  of  RTTY  years  ago 
as  a  higji  school  student 
attending  an  Armed  Forces 
Day  open  house.  While  I  was 
tuning  around  with  a  system 
on  display  there,  I  came  upon 
a  Spanish  language  RTTY 
transmission,  and  I  was 
hooked.  Imagine  a  radio 
typing  at  60  wpm  and  in  a 


— 


ONE    CHARACTER 
AT  €0  WPM 


MARK  *  V 


SPACE  "M0h 


22m5 


A4mS 


£?mS 


??n,r 


22<n5 


START 

PULSE 

PREVIOUS 
STOP  PULS€ 

Oft  IDLE   L 


DATA  DATA         DATA  DATA  &ATA 

fllT   I  BIT  2        BIT  5  BIT  *         HI  T  5 


50*n3    ! 


STOP 

PULSE 


Fig.  J.  Typical  Baudot  60  wpm  RTTY  character. 


foreign  language  to  boot! 

Somewhere  along  the  way 
I  heard  that  radioteletype 
was  sent  at  several  different 
'"standard"  speeds  and  codes. 
Not  knowing  what  speeds  or 
codes  were  in  common  use 
was  enough  to  delay  my 
attacking  the  problem  until 
recently,  when  I  realized 
what  a  natural  application 
RTTY  SWLing  is  for  a  home 
computer. 

RTTY  characters  are  sent 
as  binary  data  with  a  scries  of 
pulses  representing  each 
character-  The  classical  code 
used  for  RTTY  is  commonly 
called  Baudot  code.  A  good 
deal  of  what  is  heard  on  the 
air  today,  including  all 
present  US  amateur  trans- 
missions, is  sent  in  Baudot 
code. 

What  the  computer  hobby- 


ist calls  "1"  and  "0"  are 
called  "mark"  and  "space," 
respectively,  in  RTTYese. 
Mark  and  space  arc  trans- 
mitted by  shifting  the  carrier 
a  smalt  amount  to  either  side 
of  an  imaginary  center 
frequency.  This  is  called 
frequency  shift  keying,  or 
FSK,  for  short. 

To  receive  RTTY  we  need 
a  way  to  distinguish  between 
mark  and  space.  The  most 
common  way  is  to  use  the 
receiver  in  either  CW  or  SSB 
mode,  with  the  bfo  set  above 
the  FSK  signal,  to  produce  an 
audio  tone  of  2125  Hz  for 
mark  and  a  higher  frequency 
tone  for  space. 

What  the  computer  hobby- 
ist calls  a  demodulator,  the 
RTTY  devotee  calls  a  TU 
{terminal  unit),  and  it's  into 
this  device  that  the  audio 
tones  are  sent.  The  demodula- 
tor changes  the  tones  into 
what  the  old  time  RTTY  man 
views  as  an  on/off  60  mA 
loop  current,  to  drive  the 
selector  magnets  of  his  Model 
19  machine.  Modern  demodu- 
lators, such  as  the  Dove  tr on 
used  in  my  system,  provide 
an  additional  logic  output 
which  is  a  more  welcome 
input  to  a  computer. 

Each  character  sent  in 
Baudot  code  is  composed  of  a 
start  pulse,  five  data  bits,  and 
a  stop  pulse.  See  Fig.  1.  The 
start  and  stop  pulses  are  used 
for  synchronization;  the  data 
bits  define  the  character.  A 
standard  Baudot  teleprinter 
has  a  set  of  52  characters  and 
5  functions.  This  is 
accomplished  with  only  5 
data  bits  by  defining  one 
combination  of  bits  as  a 
"figures  shift'1  function  and  a 
second  as  "letters  shift"  The 
Baudot  character  set  is  shown 
in  Table  I* 

What     Frequency      Is     That 
RTTY  Signal  On? 

If  you  are  interested  in 
RTTY  SWLing,  you 'II  more 
than  likely  want  to  start 
keeping  a  log  of  stations 
heard.  Your  log  would 
probably  include  frequency, 
shift,  speed,  sense  (upright  or 
inverted),  times  heard,  and 
maybe  a  hard  copy  sample  of 
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some  received  text.  You 
could  exchange  this  informa- 
tion with  other  RTTY  freaks, 
go  back  and  listen  to  favorite 
stations  with  a  minimum  of 
fuss,  etc.  Incidentally,  one 
thing  you  probably  shouldn't 
do  is  ever  let  anyone  see  any 
of  the  hard  copy  text.  Unless 
it's  an  amateur  transmission 
or  clearly  of  broadcast 
character  (RTTY  weather?), 
it  would  seem  that  its  dis- 
closure is  prohibited  by  the 
Communications  Act  of 
1934. 

Having  decided  to  start  a 
log,  your  first  problem  is 
what     to    write     down    for 

frequency.  What's  the 
standard  way  of  documenting 
the    frequency    of   a    RTTY 


transmission? 
unfortunately, 
are     several 


The     answer, 

is   that    there 

"standards" 

almost     any 


encompassing 

reasonable  method  you  might 

devise. 

Dyed  in  the  Wool  RTTY  Ham 
Method 

This  method,  used  by  a 
number  of  amateurs,  is  to 
simply  log  the  frequency  of 
the  mark  signal.  After  all, 
mark  is  the  frequency  you're 

Method  Frequency  Logged 

Mark  14800.2125  inverted 

Lsb  14802.3375  inverted 

Average         14800.000  inverted 

Table  2  Examples  of  three  of 
the  methods  commonly  used 
to  document  RTTY  frequen- 
cies. Taken  from  ADN$  the 
East  German  News  Agency f 
sending  inverted,  66  wpm, 
425  Hz  shift,  mark  = 
14799.788,  space  = 
14800.2125. 


on  more  often  than  not, 
especially  if  you  aren't  a 
hotshot  typist.  One  of  the 
original  ways  of  generating  an 
FSK  signal  was  to  shift  the 
transmitter  down  from  mark 
to  space  by  switching  capaci- 
tance into  the  vfo  circuit. 
Logging  the  mark  frequency 
is  natural  for  anyone  using 
this  method.  There's  a 
complication  when  this 
method  is  used  on  foreign 
news  transmissions  or  other 
commercial  signals  which 
frequently  send  "upside* 
down,"  Le.,  with  mark  being 
the  lower  frequency  rf  signal. 
In  this  case,  one  logs  the 
higher  rf  signal  (the  space 
signal)  and  notes  that  the 
transmission  is  inverted. 

This  method,  which  we'll 
call  the  mark  method  for 
short,  is  the  one  I  use  when 
logging  with  an  R39QA*  All 
frequencies  mentioned  in  this 
article  are  mark  frequencies. 

The  ARRL  Lsb  Method 

If  you  use  a  sideband 
receiver  to  receive  RTTY,  this 
method  should  appeal  to  you. 
Simply  set  the  receiver  to  lsb, 
tune  for  a  mark  tone  of  21 25 
H/,  and  log  the  frequency 
indicated  on  the  receiver's 
dial.  The  RTTY  frequencies 
listed  in  QST  under 
"Operating  Events"  conform 
to  this  convention.  This  type 
of  signal  can  be  generated  at 
the  transmitter  simply  by 
driving  ihc  microphone  input 
with  clean  audio  tones  of  the 
same  frequency  meant  to  be 
recovered  at  the  receiver. 

The  Imaginary  Method 

It  makes  sense  to  average 


folk  to  talk  about  RTTY 
being  sent  on  the  frequency 
halfway  between  the  trans- 
mitted mark  and  space 
frequencies,  Le.,  on  a  fre- 
quency which  is  never 
actually  sent.  RTTY  weather 
transmissions  and  news 
agencies  are  among  the 
stations  I've  found  to  be 
using  this  method.  With  your 
receiver  in  CW  mode,  use  the 
S-meter  to  tune  for  the 
strongest  signal,  then  read  the 
frequency  from  your  dial. 
You'll  have  to  set  your  bfo  at 
different  spots  depending  on 
the  shift  being  used.  This 
method  can  be  inconvenient 
tf  the  shift  is  unknown,  if 
your  bfo  is  uncalibrated,  or  if 
a  sharp  peak  on  the  5-meter 
cannot  be  obtained  due  to  a 
weak  signal. 

Examples  of  the  three 
methods  described  arc  pre- 
sented in  Table  2.  Formulas 
for  converting  from  one 
method  to  another  are  given 
in  Table  3. 

What's  To  Be  Printed? 

Imagine  that  you  have  the 
ability  to  receive  and  print 
RTTY  sent  at  any  speed. 
(How  this  can  be  done  wiih 
the  help  of  a  computer  will 
be  discussed.)  You're  ready 
to  tune  around  the  HF  bands. 
What  signals  will  you  be  able 
to  print?  See  Table  4  for  a 
representative  list  of  signals 
heard  during  the  last  18 
months  at  my  New  Jersey 
QTH.  Note  that  this  list  is 
just  a  sample  of  what's  on  the 
air.  For  those  interested  in 
obtaining  a  more  comprehen- 
sive list,  I  strongly 
recommend    Robert    Grove's 


Confidential  Frequency  List 
(Gilfer  Associates,  Inc.,  Box 
239,  Park  Ridge  N)  0765). 

Unusual    FSK    Signals   Heard 

Roughly  half  of  the  FSK 
signals  to  be  heard  on  the  HF 
bands  cannot  be  printed 
intelligibly  on  a  straight 
Baudot  teleprinter,  no  matter 
how  you  fiddle  with  the 
adjustments  for  wpmt  shift, 
upright/inve  rtcd.  The 
characteristics  of  a  number  of 
these  signals  are  described  in 
the  following  paragraphs. 
Sample  frequencies  are  listed 
in  Table  5. 

Cyrillic 

Cyrillic  alphabet  traffic  is 
transmitted  using  a  Baudot- 
like code.  The  transmissions 
in  Table  5  listed  as  "Russian 
telegrams"  are  examples  of 
this.  On  a  normal  Baudot 
machine,  Cyrillic  trans- 
missions print  as  orderly  lines 
of  numbers  and  punctuation 
with  an  occasional  "word"  or 
two  mixed  in.  Unlike  western 
Baudot  machines,  which  have 
two  cases  (letters  and 
figures),  Cyrillic  machines 
have    three    cases  Latin, 

Russian,  and  figures  -  which 
are  selected  by  the  letters, 
blank,  and  figures  functions, 
respectively-  If  you  can  cause 

Mark  -  lsb -2.1 25 
Mark  -  avg,  +  ft  shift 

Lsb  -  mark  +  2,125 
Lsb^avg.  i%  shift +  2.125 

Avg.  B  mark  ■  %  shift 
Avg.  =  lsb  -ft  shift  -2.1 25 

Table  3.  Formulas  for  con- 
verting between  the  various 
methods  of  fogging  RTTY 
signals. 
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Freq,  kHz 


Time 
GMT 


Date 
GMT 


Speed     Upright/       Shift 
wpm       Inverted       Hz 


Notes 


2429,8 

0330 

01-31-77 

66 

1 

850 

News  in  Spanish 

2682 

0430 

01-20-76 

100 

1 

170 

USCG  news  relay 

3344.4 

0350 

02-02-77 

60 

U 

800 

Station   "WAR"  testing  with  RYs 

3562.2 

0130 

024)1-77 

67 

u 

360 

OEJO  calling  OKBK 

3600 

QFTN 

1 976-77 

60 

u 

170 

Ham  RTTY  autostart  net 

3608 

0100 

02-06-77 

60 

u 

170 

Ham  RTTY 

3622,9 

2230 

M-F 

60 

u 

170 

ARRL  bulletins 

3622.9 

0400 

TU-3U 

60 

u 

170 

ARRL  bulletins 

3622  9 

2200 

SU 

60 

u 

170 

OSCAR  schedules  for  week 

4003  1 

0145 

01-16-76 

60 

1 

425 

Mexican  news  in  Spanish 

4062.4 

0155 

01-16-76 

100 

u 

850 

WX  (weather) 

4160 

2033 

10-11-75 

67 

u 

German  ship  traffic 

4232 

0100 

09-24-75 

100 

I 

USCG  news  relay 

4236.4 

0100 

03-05-76 

67 

u 

850 

News  in  Portuguese 

4535-4 

0255 

02-1 7*76 

67 

u 

425 

6VU  in  Senegal  testing 

4874.4 

0030 

03-05-76 

60 

1 

825 

MARS  traffic 

6463.2 

0330 

02-1 5-77 

60 

u 

425 

News  in  English,  strong  signal 

5940.4 

0315 

01-18-76 

60 

u 

850 

WX 

7406.0 

0030 

01-22-76 

67 

1 

425 

Cuban  telegrams 

7535.3 

0225 

03  04-76 

67 

u 

425 

Spanish  lang*  news  from  France 

7954+8 

0310 

01-06-77 

67 

1 

425 

News  in  Spanish 

8140.0 

0210 

08-25-76 

100 

u 

850 

WX 

9061.7 

0020 

08-25-76 

67 

1 

425 

CLN244  Havana  testing 

10176,5 

0030 

67 

1 

Spanish  tang,  telegrams 

10972.2 

0215 

02-18-77 

60 

u 

425 

English  lang.  news 

11016.3 

2315 

034J6  76 

67 

u 

425 

Spanish  lang.  news 

11545.8 

2130 

01  30-77 

67 

u 

425 

WX 

13479.7 

1830 

0306-76 

67 

u 

675 

9HA  Malta  testing 

13487.8 

1830 

034)6-76 

67 

u 

425 

News  in  French 

13624,3 

1750 

01-18-76 

100 

u 

850 

WX 

13843.1 

1910 

03-06-76 

67 

1 

425 

News  in  Spanish 

13977.4 

1945 

01-01-76 

100 

1 

170 

US  naval  traffic 

14088  0 

1330 

02-05-77 

60 

u 

170 

Hams 

14089.6 

1840 

02-06-77 

60 

u 

170 

C02FRC  Havana 

14530.4 

1915 

01-01*76 

60 

1 

850 

Telegrams  in  English 

14901.4 

1350 

04-18-76 

67 

u 

425 

News  in  Spanish 

15913^8 

1815 

11-30-75 

67 

1 

445 

News  in  English 

1     %J  J?  J  J  «*T 

1540 

10-31-75 

67 

u 

News  in  French  from  Morocco 

15994.0 

1405 

10-31*75 

100 

1 

Canadian  govt,  telegrams 

16372.7 

1450 

05-21-76 

60 

u 

425 

News  in  English 

16440-3 

1700 

12-21*75 

100 

t 

850 

WX 

16443.1 

1500 

02-28-76 

67 

u 

425 

News  in  Spanish 

1 8040.8 

1340 

04-18-76 

67 

1 

850 

News  in  Turkish 

18984.2 

1620 

01-04-76 

67 

u 

425 

News  in  English  from  Prague 

19070,0 

1550 

10-31-76 

67 

u 

425 

News  in  French  from  Morocco 

19805,5 

1415 

11-23-75 

67 

1 

News  in  English 

20078.0 

1515 

12-24-75 

67 

u 

425 

News  in  French 

20907.4 

1505 

02-27-76 

60 

u 

850 

WX 

Table  4.  Normal  RTTY  signals  copied  In  New  Jersey. 


a  letters  shift  on  receipt  of  a 
blank,  the  prbage  lines  of 
figures  case  characters  will  be 
transformed  into  something 
almost  resembling  Slavic 
language  words,  I  say  almost 
because  occasional  words  will 
have  imbedded  figures 
characters  leading  to  words 
tike  B0  4EK  and 
HORO&EGO,  Cyrillic 
machines  need  three  cases  to 
take  care  of  the  abundance  of 
characters  in  the  Cyrillic 
alphabet  The  "4"  in  B04EK 
is  the  best  a  normal  machine 
can  do  for  one  of  these  third 
case  characters. 

Baudot  Crypto 

Lncrypted  Baudot,  where 
code     characters     are     sub- 


stituted on  an  essentially 
random  basis  for  plaintext 
characters  and  then  trans- 
milted,  prints  as  garbage  and, 
as  such,  is  difficult  to 
identify.  Unless  you  have  a 
way  of  qualifying  the  speed, 
sense  (upright/inverted) ,  and 
asynchronous  nature  of  a 
signal,  encrypted  Baudot  will 
look  like  any  other  garbage, 
although  it  will  sound  better 
than  wrong-speed  garbage 
while  being  printed. 

Encrypted  Baudot  does 
not  lend  itself  to  being  easily 
decoded*  The  transmitted 
characters  do  not  have  a  one- 
to-one  correspondence  to  the 
plaintext  characters  they 
represent.  Each  time  a 
particular  plaintext  character 


is  sent,  it  is  encrypted  as  a 
different  character  selected 
on  a  random  basis  or  on  a 
pseudo-random  basis  derived 
from  a  complex  mathematical 
formula  known  only  to  the 
receiving  end,  A  string  of  test 
characters  such  as 
RYRYRYRY  might  be 
encrypted  and  sent  as 
QAANFGRMj  for  example. 
Some  signals  in  Table  5  are 
listed  as  Baudot  crypto.  They 
were  categorized  as  Baudot 
crypto  because  they 
exhibited  I  he  following 
attributes:  1)  The  received 
characters  are  individually  all 
valid  Baudot  characters;  that 
is,  each  has  a  start  pulse,  five 
data  pulses  and  a  stop  pulse. 
2)  Each  character  received  in 


a  row  exhibits  these  char- 
acteristics. 3)  There  are  32 
possible  individual  characters 
in  the  5-unit  Baudot  code. 

Using  the  computer,  a 
large  sample  of  characters 
(e.g.,  800)  is  received,  and  the 
occurrence  of  each  of  the 
possible  32  is  counted.  The 
counts  are  then  examined 
When  analyzed  this  way, 
Baudot  crypto  exhibits  an 
essentially  flat  character 
distribution,  i.e.,  just  about  as 
many  of  any  one  character  as 
of  any  other.  Plaintext  or 
text  encoded  by  simple  bit 
inversion  or  bit  transposition 
(described  later  on)  show 
relatively  large  counts  on  the 
characters  corresponding  to 
frequently  sent  characters 
(space,  T,  E)  and  low  counts 
for  infrequently  sent 
characters. 

Bit  Inversion  (Funny  Cryptic 
Carrier) 

A  simple  means  of 
preventing  the  casual  listener 
from  reading  one's  traffic  is 
to  invert  (mark  becomes 
space  and  space  becomes 
mark)  one  or  more  of  the 
data  bits  in  each  character. 
When  received  on  a  normal 
machine,  this  type  of  trans- 
mission resembles  Baudot 
crypto,  but,  upon  inspection, 
it  will  not  show  the  random 
character  distribution  of  a 
highly  encrypted  code.  The 
characters  equivalent  to  the 
frequent  spaces,  Es,  and  Ts 
aren't  hard  to  find,  if  a  little 
elementary  cryptanalysis  is 
performed. 

The  result  of  bit  inversion 
is  the  creation  of  a  simple 
substitution  cipher,  which 
ought  to  appeal  to  amateur 
code  breakers.  The  technical- 
ly inclined  code  breaker  need 
only  get  the  five  data  bits  of 
each  character  in  parallel  and 
experiment  with  inverting 
them  in  various  combinations 
(only  32  possible)  until  he's 
printing  plaintext.  The  bit 
inversion  frequencies  listed  in 
Table  5  provide  a  24  hour 
ready  source  which  should  be 
easy  to  copy  anywhere  in  the 
USA.  When  text  isn't  being 
sent,  a  mark  carrier  is  on  the 
air.  Hint:  The  number  of  bits 


Time 

Date 

Speed 

Shift 

Freq.  kHz 

GMT 

GMT 

wpm 

U/l 

Hz 

Ms/Sit 

Notes 

2426.4 

0330 

01-31-77 

- 

- 

850 

13 

Synchro  nous 

2590,4 

0400 

01-31  77 

100 

1 

850 

- 

Baudot  crypto,  strong  signal 

2648.2 

0410 

01-31-77 

100 

1 

170 

w 

Baudot  crypto 

2745.6 

0330 

01-31-77 

100 

1 

850 

^ 

Baudot  crypto,  strong  signal 

4015,6 

0415 

01-31-77 

- 

- 

850 

20 

Synchronous,  clear  signal 

4042*4 

0255 

02-08-77 

67 

1 

850 

■ 

Baudot  crypto 

4144.6 

0030 

03-05*76 

100 

u 

425 

- 

Baudot  crypto 

4295.6 

0425 

01-31-77 

- 

- 

850 

13 

Synchronous,  strong  signal 

4348.6 

0055 

03-03-76 

* 

- 

425 

13 

Synchronous,  strong  signal 

4714.6 

0305 

01-18  76 

100 

1 

850 

- 

Baudot  crypto 

5070.4 

0350 

02-1 5-77 

— 

" 

850 

11 

Moore,  duplex,  both  channels 
idle  beta 

5133.3 

0500 

03-1 6-76 

60 

u 

425 

* 

Bit  inversion  privacy 
cipher,  heard  often 

5156.0 

0055 

02-21-77 

» 

- 

m 

* 

FDM,  strong,  bu2Z  saw,  4  chan? 

5254.1 

0120 

02-14  77 

- 

- 

400 

11 

Moore,  strong  signal 

5857.8 

0215 

02-14-77 

- 

- 

700 

11 

Moore,  2  channels,  strong  signal 

5903.6 

0O40 

02-21-77 

67 

u 

850 

m 

Baudot  crypto 

6252.4 

0230 

02-23-76 

67 

y 

425 

- 

Russian  telegrams 

6256.4 

0230 

02-23-76 

67 

u 

425 

- 

Russian  telegrams 

6284.5 

0230 

02-23-76 

67 

u 

425 

- 

Russian  telegrams 

7603.8 

0230 

03-04-76 

60 

u 

425 

- 

Bit  inversion,  on  all  the  time 

7617.2 

0105 

02  15*77 

- 

- 

300 

11 

Moore,  idling 

7790.0 

0135 

03-06-76 

60 

u 

425 

* 

Bit  inversion,  carrier  with 

sporadic  text 

7900.2 

0115 

02-1  5-77 

- 

V 

400 

11 

Moore  twinplex,  TDM/FDM 

82164 

0250 

02  2676 

m 

- 

230 

13 

Synchronous,  strong  signal 

8312.3 

0216 

02-07-77 

67 

u 

425 

- 

Russian  telegrams 

8336.4 

0140 

02-1 8-7  7 

67 

u 

500 

m 

Russian  telegrams 

8344.4 

0300 

02-26-76 

67 

u 

425+ 

■r 

Russian  service  messages 

1 0245,9 

0210 

02-10-77 

• 

- 

400 

11 

Moore  idling 

11045.3 

2250 

05-1  9-76 

■ 

- 

850 

13 

Synchronous 

11106.4 

2315 

05-19-76 

* 

* 

850 

16 

Synchronous 

11610.8 

2330 

03  06-76 

-w 

- 

425 

16 

Synchronous 

12149.8 

2030 

02  20-77 

• 

- 

- 

« 

FDftfl,  buzz  saw 

12256.5 

2025 

02-20-77 

- 

- 

- 

* 

FOM,  buzz  saw,  strong  signal 

12476.3 

2000 

02  20-77 

67 

u 

425 

- 

Russian  telegrams 

12850.4 

0005 

03-07-76 

- 

* 

850 

20 

Synchronous,  clean  signal 

12939.6 

1445 

02-28-76 

100 

1 

850 

- 

Baudot  crypto 

13592.3 

1245 

02-2277 

- 

- 

850 

11 

Moore  idling,  clean  signal 

13830.3 

1600 

03-06-76 

60 

u 

425 

- 

Bit  inversion,  always  on  air 

13942.2 

1745 

03-03-76 

60 

u 

425 

■ 

Bit  inversion 

16220.4 

1620 

02-20-77 

* 

- 

400 

11 

Moore  twmplex,  TDM/FDM 

1 7397-6 

1550 

02-20-77 

*i 

m 

280 

11 

Moore  idling 

1 8045,0 

1515 

02-20*77 

p 

p 

™ 

- 

FDM,  8  channel? 

18583.6 

1700 

024  2-77 

■ 

- 

- 

11 

Moore  idling,  strong  signal 

Table  5,  Unusual RHY signal. 

s  heard  in  A 

//. 

inverted  is  always  2  or  3 
(never  0,  1,  4  or  5),  and  the 
key  is  changed  at  0000  hours 
GMT. 

Here's  an  example:  For 
the  sake  of  discussion,  let's 
number  the  data  bits  of  the 
Baudot  code  12345  {as  in 
Table  1)  and  represent 
characters  by  binary  numbers 
with  mark  represented  by 
14 1"  and  space  by  ft0"-  The 
letter  uElf  is  represented  by 
10000,  "R"  is  01 010,  etc.  If 
bit  inversion  is  being  used  on, 
let's  say,  bits  4  and  5,  10000 
(E)  becomes  10011  (B), 
01010  (R)  becomes  01001 
(L),  and  00010  (carriage 
return)  becomes  00001  (T). 
Thus,  if  bits  4  and  5  are  being 
inverted  on  a  particular  day, 
E  will  always  print  as  B,  R  as 
L,  carriage  return  as  T(  etc. 


Synchronous  Codes 

We've  talked  about  Baudot 
being  an  asynchronous  code. 
By  this  we  mean  that,  due  to 
the  presence  of  a  start  and 
stop  pulse  for  every 
character,  each  character  is 
self-synchronizing,  and  there 
is  no  other  need  for  the  trans- 
mitting and  receiving  ends  to 
stay  in  synchronization. 

There  are  numerous 
examples  of  signals  on  the  air 
which  show  no  evidence  of 
start  and  stop  pulses.  In  Table 
5,  examples  of  these  signals 
are  labeled  as  synchronous, 

A  study  of  various 
methods  used  for  data 
communication  between 
computers  shows  that  there 
are  many  methods  of 
synchronising     the     trans- 


mitting and  receiving  ends  of 
a  synchronous  communica- 
tions line.  In  general,  these 
methods  have  in  common  the 
presence  of  an  accurate  and 
stable  timebase  reference  at 
each  end,  as  well  as  some 
means  of  achieving  initial 
synchronization  and  periodic 
resynchronUation  based  on 
the  content  of  the  received 
signal.  A  normal  Baudot 
machine  will  see  random  false 
start  pulses  in  a  synchronous 
signal  and  print  garbage. 

Other  than  Moore  code, 
which  is  described  further  on, 
]  haven't  broken,  or  even 
identified,  any  of  the 
synchronous  codes  listed  in 
Table  5.  The  characteristics 
by  which  they  are  classified 
are  simply  frequency,  shift, 
and  bit  size  in  ms.  Computer 


analysis  has  shown  that  they 
do  not  have  regjularfy  occur- 
ring start  and  stop  pulses  for 
any  size  code,  from  a  6-unit 
code  through  a  14-unit  code. 

I  would  welcome  informa- 
tion from  readers  having 
definite  knowledge  about  any 
of  these  so-called  synchro- 
nous codes. 

Twmplex 

Twinplex  is  a  method  of 

transmission  in  which  the 
carrier  is  shifted  among  four 
discrete,  closely  spaced 
frequencies,  allowing  two 
distinct  (but  synchronized) 
RTTY  channels  to  be  simul- 
taneously sent  using  one 
transmitter.  It  is  designed 
such  that  reception  of  one  of 
the  channels  is  possible  using 
a  fairly  standard  TU. 
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Frequency 

8899.970  kHz 
8900.030  kHz 
8900.090  kHz 
8900.150  kHz 
8900.210  kHz 
8900.270  kHz 
8900.330  kHz 
8900.390  kHz 


Notes 

Channel  1  space 
Channel  1  mark 
Channel  2  space 
Channel  2  mark 
Channel  3  space 
Channel  3  mark 
Channel  4  space 
Channel  4  mark 


Table  6.  Four  channel  FDM. 


As  in  example,  let's  call 
the  four  frequencies  A,  Bf  C 
and  Das  follows: 

A  8900.000  kHz; 

B  8900.200  kHz; 

C  8900.600  kHz; 

D  8900.800  kHz. 

We'd  like  to  use  these  four 
frequencies,  only  one  at  a 
time,  to  send  two  synchro- 
nized TTY  channels  simul- 
taneously. We  design  our 
transmitting  scheme  as  fol- 
lows: 

1 )  At  any  point  in  time  when 
channels  1  and  2  are  both 
mark,  send  Frequency  A. 

2)  When  channel  1  is  mark 
and  channel  2  is  space,  send 
frequency  B- 

3)  When  channel  1  is  space 
and  channel  2  is  mark,  send 
frequency  C. 

4)  When  channels  1  and  2  are 
both  space,  send  frequency 
D. 

This  same  relationship 
between  the  TTY  channels 
and  the  transmitted 
frequency  can  be  shown  in 
tabular  form: 


MM  S  S 

MSMS 


Channel  1 

Channel  2 
Frequency 
Transmitted   A  B  C  D 


If    a    twinplex     signal    is 
recognized  as  such    (a  good 

panadaptor  is  a  help  here),  it 
should  be  possible  to  print 
channel  I  on  a  standard 
setup,  provided  the  filters  in 
the  TU  are  not  too  sharp. 
You  will  have  to  tune  so  that 
your  TU  thinks  it  is  seeing 
mark  when  either  frequency 
A  or  frequency  B  is  being 
transmitted,  and  seeing  space 
when  either  frequency  C  or 
frequency  D  is  being  trans- 
milted.  Reference  to  the 
table  above  will  show  thai 
setting  up  in  this  way  will 
recover  channel  1„ 

Commercial     equipment, 


designed  to  receive  twinplex, 
separates  and  recovers  both 
channels  simultaneously. 

Frequency  Division  Multiplex 
(FDM) 

Signals  exist  which  are 
comprised  of  4,  8,  16  or  more 
separate  RTTY  channels  sent 
simultaneously  by  the  same 
transmitter.  The  available 
literature  describes  bolh 
amplitude  modulated  (pulsed 
CW)  and  frequency  modula- 
ted (FSK)  subcarriers  with 
shifts  of  30,  35,  42.5,  60  and 
85  Hz-  The  equipment  used 
commercially  to  separate 
such  a  sijyial  into  its  con- 
stituent channels  consists  of  a 
large,  impressive  rack  of 
precision  narrow  band  filters. 

An  example  of  a  4-channel 
FDM  system  using  120  H/ 
channel  separation  and  FSK 
with  60  Hz  shift  per  channel 
is  shown  in  Table  6. 

The  twinplex  signals 
described  earlier  can  be 
considered  as  a  special 
example  of  FDM,  In  a  twin- 
plex system,  at  any  one 
instant  in  time,  all  the  power 
is  in  only  one  of  the  four 
subcarriers.  This  advantage  is 
counterbalanced  by  the 
requirement  that  the  two 
channels  of  information  be 
synchronized.  The  channels 
of  a  more  conventional  FDM 
system  need  not  be  synchro- 
nized, but  the  power  is  shared 
among  the  subcarriers,  i.e., 
one  subcarrier  per  channel  is 
transmitted  at  any  instant  in 
time. 

Itrs  not  unusual  to  receive 
signals  which  sound  like  a 
buzz  saw  gone  berserk,  and 
it's  these  that  are  allocated  to 
the  frequency  division  multi- 
plex category  in  Table  5, 
Since  I  haven't  yet  printed 
clean  copy  on  most  of  these 
signals  or  verified  them  in 
some    other    way,   the    FDM 


Frequency 

8899.970 
8900.030 

8900.090 
8900.150 


Notes 

Channel  AB  space 
Channel  AB  mark 

Channel  CD  space 
Channel  CD  mark 


} 


Sending 

ABABABAB 

C DC DC DC D 


Table  7.  Four  channels,  TDM /FDM. 


listing    should    not   be  corn 
sidered  100%  accurate. 

Time     Division     Multiplex 
{TDM) 

If  two  or  more  channels  of 
information  are  separated  in 
time  by  alternating  the  trans- 
mission of  characters  from 
each  of  the  channels,  time 
division  multiplex  results. 
Dip  I  ex  transmission  of  Moore 
code,  described  further  on,  is 
an  example  of  TDM. 

For  example,  a  2  channel 
TDM  svstem  would  alternate 
characters  from  each  of  two 
channels.  Consider  two 
messages  punched  on  tapes: 
Channel  1,  IJREAD 
KILOBAUD"  and  Channel  2, 
''ABCDEFGHIJKLM";  The 
transmitter  would  alternately 
select  a  character  from 
channel  1,  then  channel  2, 
then  channel  1,  resulting  in  a 
transmission  of: 
"RAEBACDD  EKFIGLHOIBJ 
AKULDM". 

TDM/ FDM 

Time  and  frequency 
division  multiplex  techniques 
are  sometimes  combined  into 
a  single  transmission,  I've 
identified  several  examples  of 
this  to  date  -  two  channel 
FDM  transmissions,  each 
channel  of  which  is  sending 
diplex  Moore  code  (TDM). 

As  an  example,  consider 
four  TTY  channels  —  A,  B,  C 
and  D.  Each,  for  simplicity's 
sake,  is  sending  a  message 
comprised  of  the  channel's 
name  repeated  over  and  over, 
e.g.,  channel  A's  traffic  is 
AAAAAA  .  .  .,  channel  Brs 
traffic  is  BBBBBB. 

This  could  be  combined 
into  a  2-channel 
(4-frequency)  FDM  system, 
the  first  channel  of  which  is 
sending  alternate  characters 
from  A  and  B  (TDM),  the 
second  channel  of  which  is 
sending  characters  from  C 
and  D  (also  TDM).  See  Table 


7. 

Moore  (ARQ)  Code 

In  1963,  the  International 
T  e  I  e  c  o  mmunication  Union 
published  a  unanimous 
recommendation  that  an 
automatic  repetition  on 
request  (ARQ)  code  be  used 
in  situations  where  the  use  of 
a  five-unit  code  would  other- 
wise produce  an  intolerable 
error  rate.  The  code 
recommended,  called  Moore 
code  after  its  inventor,  is  an 
error-detecting  synchronous 
code  which  represents  each 
character  in  seven  bits.  For 
any  character,  three  of  the 
seven  bits  are  always  mark; 
the  other  four  are  space.  This 
provides  an  error-detecting 
function,  as  well  as  the  means 
of  synchronization.  The 
utility  of  the  code  is  in  full 
duplex  (simultaneous  two- 
way)  situations.  When  one 
end  detects  a  mutilated 
character,  it  momentarily 
interrupts  its  transmission  of 
traffic  and  transmits  a  special 
character  which  initiates  an 
ARQ  cycle,  that  is,  the 
retransmission  of  the  last  few 
characters  from  the  other 
end. 

Thirty-two  of  the  35 
possible  Moore  code 
characters  have  a  one-to-one 
correspondence  to  Baudot 
Figures  and  letters  case 
characters  are  paired  the  same 
in  both  codes.  Indeed, 
standard  5-unit  teleprinters 
are  used  in  Moore  systems, 
after  appropriate  code  con- 
version, to  create  and  print 
the  traffic  sent  and  received. 
See  Tables  1  and  7  for  the 
complete  Baudot  and  Moore 
codes. 

The  three  special  Moore 
characters  without  Baudot 
equivalents  are  idle  alpha ;  idle 
beta,  and  signal  L  The  idle 
characters  are  used  as  filters; 
signal  I  is  the  special 
character   used   to   request  a 
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Table  8,  Moore  7-unit  code, 


retransmission  when  a  muti- 
lated character  has  been 
received.  The  Moore  signals 
I've  received  are  comprised  of 
two  separate  channels  of 
information*  Two  different 
Baudot  signals  are  translated 
to  Moore  and  alternately 
sampled  to  produce  a  single 
FSK  transmission.  This  is 
called  diplex  and  results  in  a 
bit  length  of  11.67  ms  or 
163.38  ms  per  character  pair. 
Characters  from  the  two 
channels,  called  the  A  and  B 
channels,  are  sent  in  alternate 
time  slots,  one  A  character, 
one  B  character,  etc.  To 
further  complicate  things 
(actually  to  help  synchronize 
and  to  distinguish  between 
the  A  and  B  channels), 
certain  character  positions  are 
sent  inverted,  that  is,  4  bits  of 
mark  and  3  of  space.  The 
pattern  of  inverted  and 
uninverted  characters  repeats 
in  cycles  of  8  characters,  4 
from  channel  A,  4  from 
channel  B.  Using  upper  case 
to  represent  uninverted 
characters,  the  two  channels 
are  combined  in  the  following 
repetitive  pattern: 
abaBABaB,  This  pattern 
repeats  over  and  over, 
providing  the  method  of 
distinguishing  between 
channels  and  aiding  in 
synchronization. 

RUMORED  SIGNALS 

This  section  will  present 
the  characteristics  of  various 
signals  which  I've  never  heard 
on  the  air.  I  almost  believe 
they  Ye  out  there  just  waiting 
for  the  sunspots  to  come 
back.  My  faith  is  due  to  the 


number  of  people  I've  talked 
to  who  are  convinced  that 
they  have  received  them,  plus 
what  IVe  been  able  to  find  in 
the  literature. 

Correspondence  from 
readers  who  can  provide 
actual  time  and  frequencies 
of  nonstandard  RTTY  signals, 
based  on  their  personal  listen- 
ing or  commercial  experience, 
would  be  welcome, 

ASCII 

A  popular  nonsignal 
among  hams  is  ASCII.  Some 
are  even  convinced  that  most 
of  the  FSK  they  can't  print  is 
ASCII.  I  wish  that  were  so. 
It's  not.  At  least  not  where 
my  antenna's  been  pointing* 
Using  the  computer,  as  will 
be  described,  I've  analyzed 
hundreds  of  non-Baudot 
signals.  I've  never  found  any 
non- Baudot  asynchronous 
code,  let  alone  ASCII.  They 
tell  me  Canadian  amateurs  are 
using  it  and  North  African 
news  agencies,  too.  I'll  keep 
looking. 

Six- Unit  Typesetter  Code 

Some  South  American 
countries  are  said  to  use  a 
six- unit  typesetter  code  on 
the  air.  This  code  is  said  to 
have  a  start  pulse,  five  data 
bits,  and  that's  it  —  no  stop 
pulse. 

High  Speed  Morse  Code 

High  speed  Morse  code 
(around  300  wpm)  is  used  in 
tactical  situations  to  prevent 
interception  and  direction- 
finding  by  the  enemy. 
Advantages  are  that  simple 
equipment    can    be    used    at 


both  ends.  An  operator 
records  a  message  at  normal 
speed,  it  is  sent  at  high  speed, 
recorded  at  high  speed  at  the 
receiving  end,  played  back  at 
greatly  reduced  speed,  and 
reduced  to  writing  by  a 
trained  Morse  operator. 
Despite  the  current  disagree- 
ments  between  New  Jersey 
and  New  York  with  respect 
to  state  income  taxes,  no  high 
speed  Morse  has  been 
received  at  my  QTK 

Bit     Transposition     Baudot 

Cipher 

Bit  transposition  is  said  to 
be  used  in  private  systems, 
similar  in  application  to  the 
bit  inversion  system  described 
earlier.  As  with  bit  inversion, 
bit  transposition  requires  that 
the  five  data  bits  of  the 
Baudot  character  be  obtained 
in  parallel  at  both  ends  of  the 
circuit.  At  the  sending  end, 
using  a  switchboard  type 
arrangement,  two  to  five  of 
the  data  bits  of  the  character 
are  scrambled,  according  to  a 
prearranged  pattern,  by 
moving  them  to  a  different 
position.  At  the  receiving 
end,  after  obtaining  the  data 
bits  of  the  character  in 
parallel,  the  bits  are 
unscrambled,  utilizing  a 
similar  switchboard,  then  the 
character  is  printed. 

Here's  an  example:  As  in 
the  discussion  of  bit  inversion 
presented  earlier,  let's 
number  the  data  bits  of  the 
character  12345,  A  simple 
example  of  bit  transposition 
would  be  for  the  sending  end 
to  transpose  bits  1  and  5. 
Then     10000     (E)     becomes 


00001  (T),  01010  (R) 
remains  unchanged,  01001 
(L)  becomes  11000  (A),  and 
01111  '  (V)    becomes    11110 

Character  frequency  distri- 
bution analysis  of  a  bit  trans- 
position  cipher  would 
indicate  a  simple  character 
substitution  code.  To  date, 
computer  analysis  of  scores 
of  strange  Baudot  signals  has 
not  resulted  in  the  identifica- 
tion of  any  bit  transposition 
transmissions. 

Bit  transposition  and  bit 
inversion  can  be  combined  In 
a  single  system  simply  by  the 
application  of  both 
techniques  simultaneously. 
For  our  example,  we'll  invert 
bits  4  and  5  of  each  character 
and  then,  after  inversion, 
we'll  transpose  bits  1   and  5, 

Plaintext: 
10000(E) 
01010 (R) 
10011  (B) 

Bits  4  and  5  inverted: 
10011  (B) 
01001  (L) 
10000  (E) 

Bits  1  and  5  transposed: 
10011  (B) 
11000  (A) 
00001  (T) 

If  the  procedures  are 
reversed,  that  is,  transposition 
first,  then  inversion,  the 
results  are  entirely  different. 

Plaintext: 
10000  (E) 
01010  (R) 
10011  (B) 
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Bits  1  and  5  transposed: 
00001  (T) 
01010  (R) 
10011  (B) 

Bits  4  and  5  inverted: 
00010  (car.  ret.) 
01001  (L) 
10000  (E) 

Note  that  bit  inversion,  bit 
transposition ,  bit  inversion 
followed  by  transposition, and 
bit  transposition  followed  by 
inversion  all  have  one  thing  in 
common  —  their  use  results  in 


THIS  YEAR  .  . . 


the  creation  of  a  simple 
character  substitution  cipher. 
As  long  as  the  key  remains 
unchanged,  each  plaintext 
character  will  result  in  the 
same  encoded  character  every 
time  it  is  sent. 

Although  several  sources 
have  indicated  that  simul- 
taneous bit  transposition  and 
inversion  was  in  common  use 
just  several  years  ago,  I 
haven't  found  any  of  it  on 
the  air  since  I've  been  listen- 
ing. 

I    developed    a    computer 


program  over  the  last  two 
years  to  help  in  the  reception 
and  analysis  of  the  many 
hundreds  of  RTTY  signals  I 
have  found  on  the  air.  With- 
out this  computer  program, 
the  preceding  article  could 
not  have  been  written.  The 
computer  provided  the  versa- 
tility necessary  to  quickly 
identify  and  print  a  variety  of 
normal  RTTY  signal s,  as  well 
as  to  analyze  and  classify  the 
unusual  sjgnals. 

This    combination    of  the 


radio  and  computer  hobbies 
is  still  in  its  infancy  and 
would  seem  ready  for  growth. 
The  number  of  RTTY  signals 
on  the  air  is  increasing  all  the 
time;  there  are  codes  yet  to 
be  discovered,  as  well  as  a 
variety  of  codes  already 
discovered,  which  need 
further  analysis.  Attacking 
this  with  a  home  computer  is 
a  computer  game  of  sorts,  a 
real  time,  real  world 
computer  game,  which  is  at 
once  very  challenging  and 
very  satisfying,  ■ 


GET  ON  TOP  WITH  ALPHA 


upha  :?r* 


A  GREAT  OPERA  TING  YEAR  IS  STARTING  RIGHT  NOW. 

SUNSPOTS  ARE  UP  -  CONDITIONS  SHOULD  BE  THEBESTIN  YEARS. 

THOUSANDS  OF  ENTHUSIASTIC  NEW  AMATEURS  ARE  ON  THE  BANDS. 

HAMMING  WILL  BE  TERRIFIC  - 
BUT  COMPETITION  WILL  BE  ROUGH.' 


WHEN  QRM   RAGES  AND  THE  PILE-UPS  DEEPEN, 
WOULDNT  YOU  LIKE  TO  HAVE,  ,  , 

■  ALL  THE  ROCK^CRUSHING  POWER  YOUR  LICENSE  ALLOWS  -  on aft  modes  -  with  no  need 
to  "baby'  your  If  near,  no  duty  cycle  or  time  limit  at  all? 

■  INSTANT  BANDCHANGi  'NO-TUN E-UP'  all  the  way  from  10  through  80  meters,  with  the 
exclusive  ALPHA  374? 

■  COVERAGE  ALL  THE  WAY  DOWN  TO  160  METERS  with  the  smooth-tuning,  extra-rugged 
ALPHA  76  powerhouse? 

■  CRISPr  PENETRATING  "TALK  POWER"  -  as  much  as  10  dB  extra  to  'punch  through'  when 
the  going  gets  really  tough,  with  the  ALPHA/VOMAX  split  band  speech  processor?  It's  as 
effective  as  the  best  rf  processor,  lower  in  distortion,  and  very  easy  to  use  with  any  rig  I 

■  THE  PROTECTION  OF  A  FACTORY  WARRANTY  THAT  RUNS  A  FULL  IB  MONTHS  -  six 
times  asfong  as  competitive  units?  [ETO  tries  to  build  every  ALPHA  to  last  forever  ...  and 
we're  making  progress:  not  one  single  case  of  ALPHA  76,  77Dr  or  374  power  transformer 
failure  has  ever  been  reported! ] 

■  THE  PURE  PLEASURE  OF  OWNING  ALPHA? 


ALPHA: 


SURE  YOU  CAN  BUY  A  CHEAPER  LINEAR  - 
BUT  IS  THAT  REALLY  WHAT  YOU  WANT? 


START  ENJOYING  THE  ALPHA  EDGE  NOW.  Call  or  visit  vour  nearest  ALPHA/ETO  dealer,  or 
ETO  direct,  right  away,  and  you  can  have  prompt  delivery  of  your  new  ALPHA  linear  amplifier 
and  ALPHA/VOMAX  processor.  Whife  you're  at  it,  ask  for  illustrated  literature  describing  all 
ALPHA  products  fn  detail,  as  well  as  a  copy  of  "Everything  You  A/ways  Wanted  to  Know  About 
(Comparing)  Linears . .  .  But  Didn't  Know  Whom  to  Ask,  " 


NEW! 
A  $34.95 

Meter  Calibrator! 


A   quality   volt-ohm   calibrator   at   a  break 
through  price!  Why  put  off  calibration  of 
your   VOM,  VTVM,  or  digital  multimeter? 

Here's  what  you  get: 

•  Check  DC  volts  at  0.1 00  V,  1.000  V, 
and  1 0.000  V 

•  Up  to  0.02%  accuracy  on  volts 

•  Check  ohms  at  100fi,  Ik,  10k,  100kt 
and  1  meg. 

•  Up  to  0.1  %  accuracy  on  ohms 
Battery  powered,  uses  2-9  V  batteries 
(not  included) 

Uses  hybrid  IC  precision  reference 

Only     $34.9  5    each.    Please    add    $1.50 
postage.  CA  residents  add  $£.10  tax* 


Gary  McClellan  and  Co.       Box  2085 

1001  W.Imperial  Hwy. 
La  Habra  CA  90631 
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EHRHORN  TECHNOLOGICAL  OPERATIONS,  INC. 
BOX  708,  CANON  CITY,  CO  81212     (303)  275-1813 


PRINTED  CIRCUIT 

BYTESIZE  CIRCUIT  BOARD 
BLANKS,  POSITIVE  ACTING  PHOTO 
RESIST,  CARBIDE  DRILL  BITS,  SNAP 
IN  CIRCUIT  BOARD  SPACERS  AND 
CARD  PULLERS,  DRILL/MILLS, 
PROTOTYPE  BOARDS,  W.  H.  BRADY 
&  DATAK  DRAFTING  ARTWORK, 
MATTE  FILM,  PRECISION  GRIDS, 
BUBBLE  ETCHERS,  PC  DESOLDER— 
ING  TOOLS,  POSITIVE  ACTING 
DIAZO  FILM,  PRECOATED  CIRCUIT 
BOARDS,  SILVER  PLATING  POWDER, 
WIRE  WRAP  TOOLS 

SEND  STAMP  6  ADDRESS  FOR  FLYER 

TRUMBULL  CO. 

833  Balra  Dr.,  El  Cerrlto,  CA  94530 
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About   two  years  ago   I 
i  saw  an  amateur  radio 

teletype  (RTTY)  station  on 
the  air.  That  one  look  was  all 
it  took  to  fix  in  my  mind  that 
one  day  I  would  com- 
municate from  a  keyboard 
instead  of  a  mike. 

Finally  after  several 
months  of  searching,  I  found 
my  machine,  a  Model  15,  It 
had  been  used  in  amateur 
service  before  and  was  in 
practically  new  condition. 

Once  I  was  home  with  the 
15,  the  big  job  started  — 
convincing  the  XYL  that 
there  was  room  in  the  spare 
bedroom  I  call  a  ham  shack 
for  this  thing  that  it  took  two 
people  to  carry  in.  Fortun- 
ately, I  have  an  understanding 
XYL,  and,  after  some  moving 
around  of  furniture,  the  15 
was  set  in  position  next  to 
my  operating  table. 

I  plugged  it  in  and  turned 
the  switch  on.  The  motor 
came  to  life,  and  I  was  ready 
to  see  if  this  thing  would 
really  type*  It  wouldn't.  I 
didn't  know  much  about 
RTTY  at  that  point,  but  I 
took  a  guess  that  it  might 
have  something  to  do  with 
the  two  wires  that  were 
dangling  down  from  the 
machine  with  phono  plugs  on 
the  end* 

It  seemed  that  now  was 
the  time  to  pull  out  the  back 
issues  of  73t  which  make  up  a 
large  part  of  my  reference 
library,  and  find  out  a  little 
more  about  the  15  —  like 
how  do  I  make  it  type.  After 
a  few  hours,  I  finally  had  it 
figured  out.  What  I  needed 
was    a    thing   called    a 


William  &  Browning  WB5JRY 
6712  E.  Independence  St. 
Tulsa  OK  74115 


RTTY  Local  Loop 

--  perfect  for  beginners 


supply.  It  seemed  that  the 
RTTY  needed  dc  as  well  as  ac 
to  run  on. 

I  did  more  reading  and 
looking  for  a  loop  supply  that 
I  could  build  and  finally 
reached  a  conclusion.  I  would 
design  and  build  the  supply 
to  fit  my  needs.  My  require- 
ments were: 

t.  Ability    to    run    the   page 

printer  from  the  keyboard  {to 

make     sure    it    will     work). 

2.   Ability    to    run   the   page 

printer    from    a   paper    tape 

reader  (T.D.).  I  was  lucky  to 

acquire  one  of  these  with  the 

15. 

3-  Ability  to  run  a  paper  tape 

punch  and  the  page  printer  at 

the  same  time.  (What  good  is 

a  tape  reader  without  a  tape 

punch?) 

4,    Use     as     few     parts     as 

possible.  (I  have  a  small  junk 


Parts  List 

Radio  Shack 

Quantity 

Description 

Part  Number 

1 

ac  power  cord 

278-1255 

1 

fuse  holder 

270-739 

1 

fuse  (1  Amp) 

270  1273 

1 

pilot  lamp 

272-703 

1 

metal  cabinet  4"  x2W  x  6" 

270-252 

1 

push/on—  push/off  switch 

275-1551 

t 

full-wave  bridge  rectifier 
(4  Amp,  450  volt) 

276-1172 

1 

electrolytic  capacitor 

(20  uF,  450  volt} 

272-103 

2 

10  Watt  power  resistors 
(1000  Ohm  J 

271-140 

1 

10  Watt  power  resistor 
(500  Ohm) 

271-138 

4 

phone  jacks  2  conductor 
(closed  circuit  type) 

274-255 

box.) 

5,  All    parts    to    be    readily 

available.     (Someone     else 

might  like  to  build  one,) 

6*  Keep  cost  at  a  reasonable 

level.    (My    extra    money    is 

smaller  than  my  junk  box*) 

A  schematic  diagram  of 
the  local  loop  supply  that 
meets  my  requirements  is 
shown  in  Fig.  1 , 

Unfortunately,  the  only 
parts  I  found  in  the  parts  box 
were  the  pilot  lamp  and  the 
fuse  holder,  which  is  not 
much  to  start  with.  One  of 
the  requirements  was  that  all 
parts  be  readily  available,  and 
a  trip  to  the  local  Radio 
Shack  found  all  the  parts  in 
slock.  (The  part  numbers  I 
used  are  listed  in  this  article.) 

The  phono  plug  should 
not  be  grounded  in  this  cir- 
cuit. To  overcome  this 
problem,  I  first  used  one  of 
the  black  Bakclite  boxes  thai 
are  so  handy  for  small  pro* 
jects.  This  was  a  mistake.  I 
found  the  mistake  after  about 
10  minutes  of  test  operation 


as    the    box    slowly    started 
melting  around  the  resistors. 

I  made  a  second  trip  to 
town  and  back  for  a  new  box, 
this  time  a  metal  one  with 
vents.  I  had  no  more  problem 
with  heat  buildup.  I  insulated 
the  jacks  from  the  metal 
cabinet  by  using  vinyl  grom- 
mets. 

If  you  do  not  run  a  type 
punch  and  T.D.,  you  could 
leave  out  phono  jacks  J-3  and 
]-4.  R-1  is  a  2.5k  Ohm,  10  W 
resistor,  which  gives  the  60 
mA  required  by  my  1 5. 
(Since  the  required  resistor 
wasn't  available,  I  used  my 
vast  knowledge  of  electronics 
and  came  up  with  two  Ik 
Ohm  and  one  500  Ohm  resis- 
tors in  series.) 

So,  I've  got  my  15  typing, 
and  it's  doing  a  good  job. 
Now  all  I  have  to  do  is  find 
out  how  to  get  it  on  the  air,  I 
believe  it  takes  something 
called  a  converter  and  an 
AFSK  oscillator.  I  have  some 
ideas  for  the  oscillator,  and 
maybe  f  can  tell  you  how  it 
turns  out  later.  ■ 


Jl  J?  J3  J« 


Fig*  1 
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John  S>  Hollar,  Jr.  WSJJU 
5012  Sunset  Drive 
HarrisburgFA   17112 

Michael  A.  Cannon 
1440  29th  Avenue 
Oakland  CA  24601 


Try  the  RTTY  Reader 


--  computer  display  goes  ham! 


Only  a  handful  of  area 
RTTY  enthusiasts  could 
be  convinced  to  come  up  to 
two  meters  from  the  HF 
bands.  That  was  until  the 
Central  Pennsylvania  Re- 
peater Association  (CPRA) 
established  its  WR3ACO 
RTTY  machine*.  Now,  with 
autostart  a  must,  a  Model  15 
printer  has  become  a  "paper 
hungry  monster,11  with  the 
machine  running  contin- 
uously from  early  afternoon 
until  well  after  midnight.  In 
the  Harrisburg  PA  area,  your 
only  defense  against  a  daily 
reading  load  approaching  the 
New  York  Times  is  to  turn 
the  thing  off,  and  miss  ail  the 
good  stuff,  or  record  every- 
thing on  cassette  tape. 

In  my  search  for  noiseless 
RTTY,  I  came  upon  a  truly 
unique  subassembly,  designed 

*WR3ACO    RTTY   rptr   (ns).   In: 
147.975  MHz;  out;  147.375  MHz. 


and  built  by  Micon  Industries 
in  Oakland  CA.L  The  unit  is 
an  extra  bright  alphanumeric 
display  module  designated  as 
the  #932,  The  module  is  the 
heart  of  their  personal  com- 
puter terminal  called  the 
Pocket-term.  The  display 
consists  of  a  single  line  of 
text  with  32  alphanumeric 
character  positions,  The 
letters  are  the  size  of  a  dis- 
play on  a  typical  hand-held 
calculator,  but  the  display  is 
6.4  inches  in  length.  The  LED 
module  can  be  set  up  to 
display  parallel  ASCII  or 
Baudot  information  simply 
by  grounding  one  pin  of  its 
16  pin  minidip  interface  plug. 
Further,  information  may  be 
shown  in  a  variety  of  ways  — 
typewriter  mode  with  cursor 
reset,  clear,  and  backspace,  or 
in  a  walking  mode  similar  to 
the  Times  Square  news  and 
weather  display.  Another 
mode,  burst  mode,  may  also 


be  used  . ,  .  for  the  more 
enthusiastic  builder. 

Therefore,  if  a  mother 
board  were  designed  into 
which  the  display  module 
could  be  plugged,  providing  a 
simple  RTTY  terminal  unit,  a 
UART  for  converting  serial 
Baudot  to  parallel,  power 
supplies  and  some  associated 
interface  circuitry  so  that  the 
#932  module  could  be  used 
without  modification,  a  desk- 
top RTTY  reader  would  be 
the  result.  As  an  added 
bonus,  the  unit,  when  com- 
pleted, would  be  hardly 
bigger  than  a  carton  of 
cigarettes. 

A  letter  to  Micon  Indus- 
tries brought  the  display  to 
my  door  in  less  than  two 
weeks.  The  associated  data 
sheets  left  much  to  be  de- 
sired, but  the  basic  data  fur- 
nished was  sufficient  to  con- 
tinue with  the  project.  Table 
1   shows  the  terminations  for 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 


Function 
Ground 
-12  volts  dc 

End  of  line  (positive  edge  indicates  start  of  new  line) 
Memory  clock  4  kHz 
Bead /Write 

LTRS  Oow);  FIGS  (high)  .  .  .  also  6th  bit  in  ASCII 
05 
04 
03 
02 
01 


DATA  IN  .  .  .five  bits  for  Baudot,  6  bits  for  ASCII 
with  pin  11  being  the  least  significant  bit. 


An  LED  indicator  which  needs  oniy  +5  volts  through  a  470  Ohm  res. 
Scan  clock  .  .  .  connect  to  pin  4 
Clock  inhibit  "0"  enable 
Baudot  (high);  ASCI!  bring  low 
+5  volt  logic  supp[y 

Table  1,  Pin  connections  for  the  Micon  #932  display  module. 


the  16  pin  male  DIP  plug 
which  is  furnished  with  the 
module  along  with  about  8 
Inches  of  ribbon  cable. 

Circuit  Interface 

The  scan  clock  and  the 
memory  clock  are  both 
driven  from  the  same  simple 
CMOS  oscillator.  The  clock 
must  run  anywhere  from  3 
kHz  to  5  kHz  and  is  not 
critical.  The  scan  clock  is 
interrupted  by  the  use  of  the 
clock  inhibit  (pin  14  for  use 
in  the  walking  mode,  in  this 
application).  Only  one 
8-input  NAND  gate  is  re- 
quired to  decode  the  FIGS 
LTRS  input-  By  recognizing 
the  high  condition  of  Baudot 
data  bits  01,  02,  04,  and  05 
and  pin  19  of  the  DART,  we 
can  then  use  data  bit  03  to 
tell  the  display  module  the 
shift  code  for  FIGS  or  LTRS. 

This  arrangement,  when 
data  bits  and  pin  19  of  the 
UART  are  in  the  true  state, 
allows  the  flip-flop  to  sample 
bit  03,  Almost  as  an  after- 
thought, the  same  logic  was 
applied  to  decode  uppercase 
(IS"  or  bells . . .  you  just  gotta 
have  bells.  One  half  of  the 
CD4013  D  type  flip-flop  is 
clocked  similarly,  but  this 
time  detecting  a  true  con- 
dition on  the  5  data  lines 
(three  inverters  are  required) 
and,  once  again,  the  high 
condition  on  pin  19  of  the 
UART.  An  all  conditions  true 
for  upper  case  MS"  triggers 
the  other  half  of  the  CD4013, 
which  is  set  up  as  a  one-shot 
multivibrator.  Given  that  the 
single  Baudot  code  for  a  bell 
is  approximately  160  ms,  the 
RC  network  on  the  one-shot 
stretches  this  pulse  length  to 
about  250  ms.  This  pulse 
then  directly  triggers  pin  4  of 
an  NE555  timer*  set  up  In  an 
oscillator  configuration, 
which  drives  a  speaker  di- 
rectly from  pin  3  through  a 
capacitor.  This  oscillator  is 
set  up  to  provide  a  fairly 
good  volume  without  con- 
trols. But  volume  can  be  ad- 
justed to  suit  by  shunting  the 
output  more  than  that 
shown.  All  unused  CMOS 
inputs  must  be  grounded  or 
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PINS  13  &  4 
OF  MODULE 


Fig,  1.  Typewriter  mode. 


PIN  3 


FtfQM   UART  UPDATE 


PIN  A   &  13 


Fig,  2.  Walking  mode.  Data  bits  must  ail  be  low  when  clear  is 
activated. 

tied  to  other  inputs  to  pre- 
vent self-oscillation. 

Two  clocks  are  required  to 
operate  the  display.  The 
UART  clock  should  be  set  to 
727  Hz  for  60  wpm  oper- 
ation. The  clock  speed  con- 
trol will  adjust  to  any  speed 
desired,  however.  If  the  fixed 
resistor  is  carbon  film,  then 
the  variable  control  can  be 
any  cheap  composition  type, 
while  still  maintaining  greater 
than  1%  frequency  tolerance. 
The  capacitor  should  be 
mylar  or  silver  mica.  The 
display  clock,  on  the  other 
hand,  is  not  critical  and  can 
have  a  20%  tolerance,  There- 
fore, composition  resistors 
and  a  disc  capacitor  may  be 
used.  No  adjustment  of  this 
clock  should  be  necessary, 
The  CD4049  hex  inverter  is 
used  for  both  clocks,  as  the 
outputs  are  buffered  as 
necessary. 

As  a  special  note,  addi- 
tional information  is  pre- 
sented for  other  applications 
for  the  display  module.  A 
strapping  option  on  the  board 
allows  the  use  of  EBCDIC. 
The  display  can  accept  data 
rates  of  up  to  250  characters 
per  second  -  too  fast  to  read 
but  not  to  photograph. 
Higher  speed  versions  can  be 
furnished  by  Micon  that  will 
display  up  to  1000  characters 
per  second.  Power  require- 
ments for  the  RTTY  reader 
are  +5  volt  logic  at  about  600 
mA  and  a  scant  20  m A  at  -1 2 
volts.  Since  the  display 
module  and  the  UART  both 
require  -12  volts,  no  other 
voltages  are  required.  Each 
character  of  the  multiplexed 


array  emits  about  500  micro- 
candles  of  light  ltJs  almost 
too  bright.  Only  one  char- 
acter position  is  being  illu- 
minated at  any  one  time,  and 
the  display  appears  to  the  eye 
as  average*  Actually,  each 
LED  is  being  strobed  32 
times  brighter  than  its  average 
appearance,  but  is  run  on  a  1 
out  of  32  duty  cycle.  The  4 
kHz  clock  frequency  pro- 
duces a  scan  frequency  of 
125  Hz.  Any  scan  frequency 
befow  90  Hz  may  cause  the 
display  to  flicker. 

The  negative  edge  of  the 
clock  applied  to  pin  13  (see 
Table  1 )  will  advance  the  scan 
logic  and  character  position 
to  the  right.  On  the  negative 
edge  of  the  clock  applied  to 
pin  4,  the  memory  will  select 
the  segments  to  be  lighted  for 
the  next  character.  If  pins  4 
and  13  are  tied  together,  as 
they  are  in  this  application, 
then  the  display  {with  no  new 
data     entered)     will     appear 
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static.  A  positive  edge  is  out- 
put from  pin  3  every  time  a 
scan  starts  out  from  the  left 
of  the  display.  This  pulse  is 
used  to  synchronize  character 
positioning  for  the  updates, 
For  example,  if,  in  typewriter 
mode,  you  wish  to  place  a 
new  character  in  position  14 
(from  the  left  of  the  display), 
wait  until  you  receive  a 
positive  edge  from  pin  3,  and 
then  count  13  negative  edges 
of  the  scan  and  memory 
clock.  Now  the  read/write 
line  on  pin  5  should  be  pulled 
low,  and,  during  the  next 
positive  edge  of  the  memory 
clock,  the  character  on  the 
input  pins  will  be  loaded  to 
memory.  Pin  5  should  be 
returned  high  on  the  next 
negative  edge. 

In  the  project  described 
here,  the  walking  mode  is 
used.  Here  update  occurs 
coincident  with  the  positive 


edge  of  pin  3,  This  causes  the 
new  character  to  appear  in 
the  left-most  position.  All 
characters  are  then  shifted  to 
the  left,  rotating  the  new 
character  to  the  right.  In  or- 
der  to  move  characters  to  the 
left,  the  scan  clock  needs  to 
skip  one  cycle  in  relation  to 
the  memory  clock.  Con- 
versely, skipping  a  memory 
clock  cycle  in  relation  to  the 
scan  clock  causes  all  the 
characters  to  advance  in  the 
other  direction.  In  the 
walking  mode,  pins  4  and  13 
can  still  be  tied  together,  and 
pin  14,  the  scan  clock  inhibit, 
can  be  used  to  inhibit  scan 
cycles.  See   Figs.  1  and  2, 

Pin  12  on  the  module 
connector  controls  a  bright 
spot  LED  on  the  left  end  of 
the  display*  This  may  be  used 
as  an  indicator  for  anything. 
Here  we  use  it  as  a  tuning 
LED  for  mark  (on)  and  space 
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(off)  for  tuning  in  signals.  In 
my  version  of  the  RTTY 
reader,  there  are  absolutely 
no  external  controls  — 
switches  or  knobs  —  not 
because  we  don't  like  them, 
but  none  were  necessary.  The 
TU  to  be  described  has  such  a 
wide  dynamic  range  with  self- 
limiting  that  no  control  was 
required.  No  manual  reset 
was  required,  either,  because 
of  the  electronic  autostart 
control  system  included.  The 
only  wires  coming  out  of  the 
box,  then,  are  the  ac  power 
cord  and  an  audio  input 
phono  connector.  When  using 
the  LED  indicator,  be  sure  to 
current  limit  the  LED  with  a 
470  Ohm  resistor,  if  using  a  5 
volt  supply. 

Construction  of  the  RTTY 
Reader 

Construction  of  the  RTTY 
reader  mother  board,  which 
included  TU,  autostart, 
power  supplies,  and  UART,  is 
easily  accomplished  with  a 
single-sided  PC  board  in- 
eluded.  Construction  is  begun 
with  the  two  power  supplies. 
A  single  24  volt  power  trans- 
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Fig.  4.  RTTY  reader  terminal  unit  Vc  is  +  5  V  dc»  (Pin  14  is  Vct  pin  7  isgnd.)  2  -  500  £1  type 
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former  is  used  with  center  tap 
to  ground.  The  resulting  plus 
12  volt  supply  is  used  in  the  5 
volt  logic  regulator!  and  the 
minus  12  volt  supply  is  reg- 
ulated for  both  the  UART 
and  the  display  module.  As 
can  be  seen,  there  are  many 
over-board     power     supply 


jumpers  to  provide  power  up 
of  each  individual  stage  or 
functional  section  of  the 
board.  This  aids  stage  by 
stage  testing  of  the  unit. 
Complete  stage  by  stage 
testing  is  a  must  to  avoid 
errors  which  would  destroy 
costly  CMOS  components. 


The  power  supply  is  a 
straightforward  design  with 
an  MC7805  or  equivalent 
used  for  the  5  volt  regulator 
chip.  Adequate  +5  volt  power 
supply  bypassing  is  provided 
throughout  by  the  liberal  use 
of  .1  uF  capacitors  at  the 
inputs  of  the  various  stages. 
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Fig.  6.  PC  board.  Component  layout  shown  from  bottom. 


The  -12  volt  supply  requires 
no  heat  sink  because  the 
MJE370  current  demand  is 
well  under  50  mA,  The  5  volt 
supply  will  require  heat 
sinking  in  addition  to  the 
large  foil  on  the  board  for 
this  purpose,  because,  with  all 
the  characters  going  on  the 
screen,  thermal  shutdown  will 
occur  without  sinking. 
The  mother  board  was 
mounted  on  H  inch  standoff 


spacers,  and  the  7805  was 
bolted  directly  to  the  alumi- 
num bottom  plate  of  the 
chassis.  This  provided  more 
than  enough  sinking  fcr  cool 
operation  and  for  continuous 
duty.  Remember,  the -1  2  volt 
supply  is  negative  and  the 
filter  capacitor's  polarity 
must  be  reversed.  See  Fig.  3. 

RTTY  Terminal  Unit 

The     all-purpose     mother 


board  also  provides  a  simple, 
yet  very  effective,  RTTY 
terminal  unit,  with  many 
desirable  features.  Mark  and 
space  tones  are  easily  ad- 
justed with  a  simple  pot-  The 
terminal  unit  described  makes 
use  of  the  LM3900  quad  op 
amp. 

This  unique  component 
consists  of  four  individuaf 
operational    amplifiers    in    a 


standard  14  pin  dual  in-line 
case.  The  power  supplied  to 
this  component  can  be  any- 
thing between  +5  volts  up  to 
18  volts.  See  Fig,  4.  Audio 
from  the  receiver  is  brought 
to  the  board  through  a  1  uF 
capacitor  and  volume  control. 
The  audio  path  is  divided  and 
directed  to  two  sections  of 
the  op  amp,  which  are 
limiting  non-inverting  ampli- 
fiers. These  amplifiers  in  turn 
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drive  a  two  stage  bandpass 
filter  with  a  gain  of  15  and  a 
Q  of  about  25,  A  slight  fre- 
quency variation  oftheband^ 
pass  is  possible  by  using  the 
500  Ohm  variable  resistor 
employed  in  the  feedback 
circuit  of  each  bandpass  fil- 
ler. The  values  shown  for 
each  filter  were  selected  for  a 
mark  tone  of  2125  and  a 
space  tone  of  2975  Hz, 
respectively.  The  resistors 
shown  in  the  feedback  path 
will  provide  for  optimum  gain 
and  Q  but  are  not  that 
critical.  Determination  of 
these  components  was  ob- 
tained from  the  Op  Amp 
Cookbook2.  Other  space 
tones,  such  as  2295,  may  be 
substituted  and  are  within  the 
practical  range  of  the  given 
component  values.  However, 
not  inserting  more  exacting 
parts  in  the  feedback  circuits 
causes  some  gain  and  some  Q 
loss. 

The  outputs  of  both  filters 
are  once  again  amplified  in  a 

non-inverting   final    stage   of 


the  LM3900.  Tuning  the 
active  filters  consists  of 
driving  the  input  from  an 
audio  source  of  the  proper 
frequency  and  turning  the 
500  Ohm  pot  on  each  feed- 
back network  for  maximum 
sine  wave  output  at  pin  10  of 
the  op  amp  with  a  simple  ac 
scope. 

The     MPS     2925     (ECG 

1 23 A)  transistors  convert  the 
audio  peaks  to  CMOS  driving 
pulses  in  an  envelope  detector 
configuration.  Hie  two 
detectors  then  drive  alter- 
nately a  basic  RS  flip-flop, 
which  follows  the  mark-space 
transition.  The  output  is 
buffered  again,  resulting  in  a 

O  and  Q-bar  output  of  IC1, 
which  then  drives  a  low 
power  keying  transistor  used 
to  provide  RTTY  serial  input 
to  the  UART  A  reverse 
switch  may  be  installed  at 
this  point  if  desired* 

Autostart 

The  autostart  function 
utilizes  a  small  portion  of 
rectified  audio  from  the  out- 


put of  the  2125  amplifier. 
This  audio  delay  starts  (about 
3  seconds)  an  NE555  timer, 
which  is  held  from  timing  out 
by  the  use  of  space  tones  to 
bleed  off  the  timing  capac- 
itor. Since  the  output  of  the 
NE555  at  pin  3  is  held  high 
with  valid  RTTY  only,  the 
output  is  coupled  to  pin  21 
of  the  UART,  This  supplies 
enable  high  to  the  UART  and 
supplies  a  clear  to  the  update 
flip-flop,  causing  the  recir- 
culate line  to  go  low*  This 
will  fill  the  display  with  the 
characters  present  on  the  data 
lines*  Since  the  UART  has 
been  reset,  the  data  lines  will 
all  be  **&*,  thereby  filling  the 
display  with  blanks.  The 
NE555  also  provides  a  clear 
pulse  to  the  FIGS/LTRS  FF( 
which  always  comes  up  in 
LTR5.  Reset  of  this  line 
occurs  in  three  ways  —  auto- 
start call-up,  manual  push- 
button (if  desired),  and 
power  up. 

A  miniature  noiseless 
RTTY  terminal,  without  the 
rigid  design  specifications  and 


high  cost  of  a  video/CR  I 
system,  is  the  result  of  this 
project.  Other  applications 
could  include  an  automatic 
Morse  code  reader  display  or 
a  portable  ''advertising"  dis- 
play using  prerecorded  in- 
formation on  a  tape  recorder. 
Perhaps  the  more  industrious 
ham  gear  manufacturers  will 
provide  a  similar  module  in 
their  new  receiver  models, 
which  decode  Morse,  all 
speed  RTTY,  and  ASCII  at 
the  flick  of  a  panel  switch. 

We  hope  you  will  have  as 
much  fun  with  this  project  as 
we  did  in  building  and 
showing  it  off.  Technical 
questions  with  regard  to  the 
display  module  should  be 
directed  to  Mike,  and  TU 
interface  and  mother  board 
questions  to  W3JJU.  Good 
viewing,  ■ 
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FRIVOLOUS  PETITIONS 

The  FCC  says  on  the  one  hand  that 
it  doesn't  hear  enough  from  amateurs 
about  the  rules  they  want.  On  the 
other,  they  complain  about  the  many 
silly  petitions  being  sent  in. 

The  ARRL  has  caused  a  tot  of  this 
trouble.  In  order  to  appear  to  be  the 
"representative"  of  amateurs,  the 
League  works  hard  to  convince  ama- 
teurs that  they  should  ten  their  direc- 
tors about  their  reactions  to  rule 
changes  rather  than  "bother"  the 
FCC.  Amateurs  find  that  this  is  a  sure 
way  to  not  be  heard  at  all,  so  they 
react  with  apathy  . , .  what  can  one 
person  do?  . . .  etc. 

The  League  would  like  it  best  if 
they  were  the  only  group  entering 
amateur  rule  change  petitions  to  the 
FCC  , ,  .  and  the  only  group  com- 
menting on  dockets  proposed  by  the 
FCC.  This  is  the  thrust  of  just  about 
every  thing  you  read  in  QST  and  hear 
from  directors  when  (and  if)  they  visit 
your  club. 

In  many  cases,  rule  making  peti- 
tions are  sub  mined  to  the  FCC  as  a 
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way  of  tackling  some  immediate 
problem.  By  the  time  the  FCC  has 
come  to  grips  with  the  petition, 
several  years  later,  the  whole  matter  is 
often  irreievant.  Unfortunately,  this 
doesn't  deter  the  FCC  from  making  a 
big  deal  oat  of  it  and  coming  forth 
with  some  fascinating  rule  proposals. 

Also  contributing  to  amateur 
apathy  in  the  matter  of  FCC  dockets 
is  the  reaction  of  the  ham  magazines. 
QST"  generally  provides  a  dry  and 
boring  report  in  very  fine  print.  Ham 
RadfO,  in  refusing  to  even  mention  the 
subject,  indicates  that  it  is  of  no 
importance.  CQ  does  the  same  in 
almost  all  cases.  I  try  to  see  that  FCC 
dockets  are  as  well  covered  and  dis- 
cussed as  possible  in  73,  but  we're 
only  one  magazine  out  of  fourr  so  the 
genera!  attitude  is  that  someone  else 
should  worry  about  these  things  .  . . 
they  are  of  no  real  significance. 

Perhaps  you've  noticed  that  very 
few  of  the  petitions  submitted  to  the 
FCC  for  rule  making  have  been  pub- 
lished in  any  of  the  ham  magazines. 
They  are  not  generally  published  in  73 
because  we  haven't  been  getting 
copies  of  them  —  not  even  the  more 


interesting  ones.  If  the  person  sub- 
mitting the  petition  doesn't  think 
enough  of  it  to  send  us  a  copy,  how 
serious  can  he  be  about  it?  The  FCC 
doesn't  have  the  men  or  money  to 
make  copies  of  all  petitions  and  send 
them  to  the  magazines. 

One  possible  way  to  keep  the  FCC 
from  wasting  a  lot  of  time  trying  to 
cope  with  frivolous  petitions  would  be 
to  have  a  committee  of  interested 
amateurs  look  them  oyer  and 
recommend  action  on  the  valuable 
changes.  This  would  act  somewhat 
like  a  congressional  committee.  I'd  be 
glad  to  hetp  with  such  a  committee 
and  I'm  sure  we  could  get  some  other 
fellows  to  help. 

The  more  amateurs  can  do  for 
themselves,  the  freer  amateur  radio 
will  be  to  encourage  amateurs  to  do 
the  things  our  "service"  has  been 
designated  for:  pioneering  and  in- 
venting, public  service,  etc. 

UNWELCOME  VISITORS 

There  seems  to  be  a  lot  of  fretting 
going  around  that  the  sale  of  two 
meter  transceivers  by  Sears,  the  recent 
promotion  by  Ancomm  of  their  two 
meter  set  in  CB  magazines,  and  MR  I 
ads  for  a  two  meter  transceiver  as  part 
of  their  educational  package  mk|ht 
result  in  a  tot  of  CBers  turning  up  on 
two. 

The  thinking  is  that  since  little  or 
no  license  is  required  for  CB  operation 
■ . .  and  since  a  lot  of  CBers  arn  used 
to  ignoring  the  rules  .  .  .  and  since 
there  are  perhaps  200,000  or  so  CBers 
operating    in    the    "channels'"    above 


number  40,  what  is  to  stop  them  from 
claim-jumping  into  two  meters  and 
showing  up  on  our  repeaters? 

Maybe.  If  this  is  starting  to  happen, 
I'd  like  to  hear  about  it,  I  don't 
doubt  that  a  few  CBers  with  more 
brass  than  others  will  make  a  try  at 
getting  on  two  without  a  ham  ticket 
.  .  .  but  I  think  that  amateurs  wilt 
figure  out  how  to  put  a  stop  to  It  in 
short  order.  I'd  like  to  hear  about  any 
experiences  along  this  line  , ...  and 
think  this  would  be  of  interest  to  all 
readers. 

This  is  something  we  have  to  come 
to  grips  with  quickly  ...  for  the 
most  part,  we  are  on  our  own.  Don't 
think  that  the  FCC  is  going  to  send  a 
van  out  to  track  down  a  pirate  for  you 
and  put  him  out  of  business.  The 
amateur  service  is  billed  as  self- 
policing,  and  this  will  have  to  be  it  for 
any  practical  matters.  Hep  eater  groups 
should  plan  ahead  what  they  would 
do  if  a  pirate  comes  aboard,  and  have 
the  routine  worked  out  ahead  of  time, 

Most  fellows  who  give  piracy  a  try 
will  probably  get  discouraged  quickly 
If  your  group  is  able  to  respond  and 
convince  him  that  you  are  not  <joing 
to  put  up  with  any  non  licensed  oper- 
ation. I  suspect  that  a  "polite,  but 
firm"  approach  may  be  the  best.  If 
you  get  abusive,  then  you  may  create 
a  challenge  for  the  chap  to  harass  you 
with  kerchunking  and  bad  language. 
Explain  the  facts  of  life  to  him 
. . ,  invite  him  to  come  to  the  club  and 
take  a  course  so  he  can  get  his  ticket 

Continued  o/i  page  120 
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OBJECTIVE:    To  design  a  no-compromise  HF 
transceiver  for  the  beginning  Ham  or  Old  Timer  and 
at  an  economical,  affordable  price, 
CRITERIA:    ^w  transmit,  cw  and  ssb  receive. 

Full  break-in.   70  watts  input.   Full  band  coverage 
80-15  meters,  1  MHz  on  10.  All  solid  state,  Instant, 


no-tune  band  change.  Built-in  regulated  power  sup- 
ply. Overload  protection.  Linear  crystal  mixed  VFO, 
Direct  frequency  readout.  Offset  receiver  tuning, 
defeatable.  Built-in  speaker.  Sensitive  receiver  sec- 
tion. High  selectivity  —  three  position.  Sidetone  with 
adjustable  level.   Full  line  of  matching  accessories. 


THE  RESULT  . . .  TEN  TEC 


ti 


eniuru/2f 

The  Century /21  was  designed  and  tooled  from  scratch  for  high 
performance  cw,  A  unique  Double  Direct  Conversion  receiver 
performs  as  well  as  the  conventional  superhet.  Broadband 
transmitter  with  instant  break-in  is  a  highly  desired  luxury. 
Accessory  keyer  and  crystal  calibrator  available  now,  with  ad- 
ditional accessories  to  follow.  And  .  .  , 

THE  AFFORDABLE  PRICE : 

Century/21,  Model  570 $289.00 

Century  Keyer,  Model  670 29.00 

Century  Calibrator,  Model  276  29.00 


For  further  information,  write: 

TEN -TEC,  INC. 

SEVIERVILLE,  TENNESSEE  37662 

EXP0RT:S715  LINCOLN  AVE..  CHICAGO^  ILL.  60G46 


Organize 


Your  RTTY  Pix 


--a  sweet  tooth  is  desirable 


Km  Mahie  W2PSU 
446  Roche  lie  Ave. 
RovheUePark  NJ  07662 


There  are  many  interest- 
ing aspects  oi  amateur 

radio  teletype.  Some  RTTY 
operators  are  into  DX,  others 
have  computerized  stations, 
and  still  others  collect  RTTY 
art,  or  "pix."  t  am  a  member 
of   the    latter  category,  and 


can  usually  be  found  ex- 
changing pictures  with  other 
enthusiasts  on  Saturday 
morning. 

Some  hams  may  not  be 
familiar  with  the  technique  of 
transmitting  pictures  with 
teletype.  Let  me  explain,  to 
provide  insight  into  the  asso- 
ciated problems.  RTTY  pic- 
tures are  formed  by  typing 
standard  characters  over  a 
"pattern,"  which  is  the  pic- 
ture being  generated.  Shading 
and  detail  is  produced  by 
using  different  character 
groups.  It  usually  takes 
several  attempts  to  make  a 
good  picture,  as  experimenta- 
tion is  required  to  form  the 
correct  shades.  All  of  this 
"editing1*  is  performed  on  the 
previous  attempt  until  a  per- 
fect work  of  art  is  produced! 
In  order  to  work  on  the 
previous  partial  picture,  some 
method  of  saving  it  is  re- 
quired. The  medium  most 
commonly  used  is  paper  tape 
—  yards  of  paper  tape.  Most 
RTTY  machines  have  a  paper 
tape  punch  incorporated  into 
the  keyboard  system,  so  a 
tape  is  punched  along  with 
the  character  being  printed. 
This  tape  can  be  read  at  a 
later  date  wfth  a  "tape  dis- 
tributor" (TD).  Thus,  the  end 
result  of  the  editing  process  is 
a  new  paper  tape  with  the 
complete  picture,  Some  de- 
tailed pix  use  overlining  to 
achieve  contrast,  which  re- 
quires  many  feet  of  tape,   I 


Fig  L  The  author  and  two  methods  of  storing  paper  tape  pix. 
The  choice  should  be  obvious! 


Fig.  2.  Paper  tape  library.  The  titles  of  the  pix  are  cemented 
on  the  outside  of  the  plates  for  easy  reference.  The  plates  are 
stacked  to  conserve  space. 
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have  several  pictures  which 
are  represented  by  several 
hundred  feet  of  tape  and  take 
over  an  hour  to  print!  Pic- 
tures are  received  off  the  air 
in  similar  fashion,  In  order  to 
save  the  picture  for  your  own 
collection,  it  is  necessary  to 
use  tape  or  magnetic  cas- 
settes. When  using  paper  tape, 
a  device  known  as  a  reper- 
forator is  employed  to  punch 
the  tape  while  the  picture  is 
being  printed  off  the  air  This 
tape  is  usually  edited  to 
correct  transmission  "hits/1 
and  then  is  saved  for  later 
use.  This  is  where  the  prob- 
lem develops  —  what  does 
one  do  with  mounds  of  paper 
tape  as  the  pix  library  ex- 
pands? 

Originally,  I  saved  my  pix 
by  winding  the  tapes  in  the 
classic  military  "figure  eight/1 
and  hung  them  around  the 
shack.  However,  this  posed 
two  problems:  (I)  it  didn't 
take  long  until  every  available 
inch  of  wall  space  was  cov- 
ered with  little  rolls  of  tape, 
and  (2)  it  was  difficult  to  tell 
which  tape  was  which.  My 
initial  solution  involved  stor 
ing  the  tapes  in  shoe  boxes, 
with  the  "table  of  contents" 
on  top.  Soon,  however,  my 
floor  began  to  fill  up,  and 
who  can  afford  new  shoes 
every  week  just  Lo  get  the 
boxes?  A  cure  to  the  tape 
storage  problem  was  definite- 
ly required. 

The  ultimate  cure  pre- 
sented itself  one  evening  as  I 
watched  my  wife  discard  a 
pile  of  aluminum  pie  plates. 
(Her  father   owns   a  bakery, 
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and  pic  plates  are  a  fact  of 
life.)  It  seemed  obvious  that  a 
lot  of  tape  could  be  stored  in 
a  flat  plate,  when  the  tape 
was  rolled  in  a  cylinder,  like 
film  in  a  35mm  cassette!  Sure 
enough,  my  longest  tape 
fit  neatly  in  a  pie  plate  when 
it  was  rolled  upl  Never  again 
will  those  plates  end  up  in  the 
trash. 

My  method  is  simple:  I 
simply  roll  the  pix  tape  into  a 
cylinder,  and  secure  it  with  a 


THE   IEIIY   WINNER 
Typical  RTTYarL 

rubber  band.  The  pic  plate 
can  be  labeled  on  the  outside, 
eliminating  confusion.  An- 
other advantage  to  the  plate 
method  is  that  successive  pie 
plates  can  be  stacked,  thus 
conserving  additional  space. 
See  Fig.  1  for  a  before  and 
after  example  of  tape  storage. 
Fig.  2  provides  a  close  look  at 
a    shelf   holding   my    pix  li- 


That's  it!  I  cannot  think  of 
any  easier  method  of  storing 


valuable  RTTY  art  in  limited 
space.  The  only  problem  with 
the  pie  plate  method  is  ob- 
taining a  large  quantity  of 
plates.  Possibly  your  friends 
can  save  them;  if  not,  be 
prepared  to  join  Weight 
Watchers,  as  your  diet  may 
become  overloaded  with 
cherry  pie!  So  go  after  those 
pix,  and  look  for  me  on  20 
meters  any  Saturday  —  Til  be 
ready  to  copy  any  new  works 
of  art.  ■ 


New  Products 


connectors  witfri   compatible   contact 
configurations. 


from  page  f5 

With  the  new  P(*)M  gooseneck 
plug,  mike  and  gooseneck  stem  can  be 
quickly,  easily  disconnected  from  the 
stationary  receptacle  and  stored  away, 
The  potential  of  damage  or  theft  of 
the  gooseneck  and  microphone  is 
eliminated. 

Also,  the  easy  connect-disconnect 
feature  permits  ready  use  of  micro- 
phone   and    gooseneck    in    different 

*  Choice  of  3,  4,  or  5  pm  contacts. 


locations. 

The  new  plug,  available  in  a  choice 
of  3f  4,  and  5  pins,  has  heavy  brass 
housing  and  satin  nickel  finish,  5/8-27 
external  thread  on  one  end  for 
securing  plug  to  bottom  of  the  goose- 
neck, features  exclusive  captive  design 
insert  screw,  and  "ground  terminal"  is 
electrically  integral  with  plug  housing 
for  sure  grounding, 

PCIM  plugs  mate  with  Switchcraft 
"Q-G"  audio  receptacles*  new  QGP 
{quick  ground  professional),  and  other 


For  details,  write  for  New  Product 
Bulletin  No,  308,  Sales  Dept..  Switch- 
craft,  inc.,  5555  No.  Etston  Ave., 
Chicago  ft  60630. 


NEW  ACCESSORIES 
FROM  YAESU 

Yaesu  Electronics  Corporation  of 
Paramount,  California,  announces  the 
availability  of  two  accessory  items  to 
its  product  line:  a  digital  LED  readout 
for  the  FT-221,  FT-221  R  two  meter 
all  mode  transceiver,  and  high  quality 
headphones  for  all  communications 
requirements,  commercial  or  amateur. 


The  YC-221  LED  frequency  read- 
out simply  plugs  into  the  FT-221 
series,  A  simple  minor  modification 
needs  to  be  made  to  some  of  the  early 
transceivers  and  full  instructions  are 
given  in  ttte  YC-221  manual.  The 
frequency  readout  is  in  seven  digits, 
covering  144  to  146  MHz  in  one  half 
inch  LEDs.  Amateur  net  price  is  $119. 

The  YH-55  headphones  are  low 
impedance  types  with  cushioned  type 
earpads,  and  frequency  response 
tailored  for  voice  communications. 
Amateur  net  price  is  SIB.  Both  prod- 
ucts are  now  available  at  all  autho- 
rized Yaesu  dealers.  Yaesu  Etectroni(x 
Corporation,  t5954  Downey  Ave,, 
P.O.  Box  498,  Paramount  CA  90723, 
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KENWOOD  TS-520S  SSB  transceiver 

NEW  TS-520S  features:*  160  thru  10  meter  coverage  •  Optional 
DG-5. digital  frequency  display  (on  top  of  unit)  *  New  speech 
processor  with  audio  compression  amplifier  *  Built-in  AC  power 
supply  (DC-DC  converter,  optional)  •  RF attenuator,  front  panel 
activated  •  Provision  for  separate  receive  antenna  *  Provision 
on  back  for  phone-patch. 

649-00  list  price.  Call  for  quote. 


KENWOOD  TR-7500  2m  FM  transceiver 

The  NEW  TR-7500  has  the  features  you  need!  Check  these:  •  PLL 
synthesized  *  100  channels  (88  pre-programmed,  12  extra  diode 
programmable)  •  Single  knob  channel  selection  »  2-DIGIT 
LED  frequency  display  *  Powered  tone  pad  connec- 
tion •  Helical  resonators  •  10  watts  HI  output,  1  watt  LOW 
output.  Available  very  soon!  Call  us  for  quote. 

Price  to  be  announced. . . 


IF 


KENWOOD  TS-600 
6m  transceiver 

Full  4  MHz  coverage  •  Modes;  SSB. 
FM,  CW,  AM  •  Repeater  activa- 
tion •  11  fixed  channels  (crystals 
optional)  •  Built-in  AC/DC  op- 
eration •  Noise  blanker  •  Ampli- 
fied-type  AGC  circuit  •  Fully  equip- 
ped RF  w/dual-gate  MOS  FET. 

649.00   list  price.  Call  for  quote. 
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KENWOOD  TS-820S 
transceiver 

Features:  •  Factory  installed  digital 
readout  *  160  thru  10  meters  *  200 
watts  PEP  •  integral  I F 
shift  •  Noise  blanker  *  VOX 
•  PLL  •  DRS  dial  •  IF  out,  RTTY, 
XVTR  capabilities  ■  RF  speech 
processor. 

1048.00    list  price.  Call  for  quote. 


KENWOOD 

TR-2200A 

2m  FM  transceiver 


Features 
struction  * 
output  • 

supplied) 
antenna  * 
batteries 
dicators  * 


*    Solid-state    con- 

»  2  watts  Hlf0  4  watts  LOW 

12    lixed    channels    (6 

*    V*  wave  telescoping 

Rechargeable     Ni     Cad 

•   Lighted    channel    in- 

Hand-held  microphone. 


229.35    list  price  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Longs  Electronics  L9 
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YAESU  FT-301D  HF  transceiver 

•  All  solid-state  *  LED  digital  readout  •  160  thru  10  meters 
(receive  only:  WWV/JJY  &  CB)  *  200  W  PEP:  SSB,  CW  and  50W 
for  AM,  FSK  •  Notse  blanker*  RF speech  processor*  VOX  •  Auto, 
break-in  on  CW  w/side  tone  ■  Amplified  AGC  ■  Built-in  11- 
channel  crystal  control  provision. 

935.00   is  list  price.  Call  Toil-Free  for  quote. 


YAESU  FT-221R2m 

transceiver 

•  144  to  148  MHz  coverage  *  AC/DC 
power  supplies  *  Modes:  SSB,  CW, 
FM,  AM  •  Selectable  t  600  KHz 
repeater  offset  •  Noise  blanker  ■  VOX 
and  break-in  on  CW  •  SSB  output:  12 
W  PEP,   FM/CW:   14W,   AM:   2.5W 

•  PLL 

595.00   list  price.  Call  for  quote. 


YAESU  FT-1 01 E  transceiver 

•  All  solid-state  *  160  thru  10  meter  coverage  •  Built-in  AC/DC 
power  supplies  *  Built-in  RF  speech  processor  •  260  W  PEP  on 
SSB,  180  W  on  CW,  80  W  on  AM  *  Solid-state  VFO  •  VOX  •  Auto, 
break-in  on  CW  w/side  tone  •  WWV/JJY  reception  *  High-Q, 
permeability  tuned,  RF  stages. 

729.00   is  list  price.  Call  Toil-Free  for  quote. 


YAESU  FL-2100B 
linear  amplifier 

•  1200  watts  PEP  •  Input  on  80-10 
meters*  Primary  voltage  change:  117 
to  234  VAC  *  Dual  meters  for  plate 
current  and  voltage  •  Adjustable 
SWR  meter*  Driverequ!rement:3QW 
to  100  W  •  Input  impedance:  50  ohm 
unbalanced. 

399.00   list  price.  Call  for  quote. 


YAESU  YC-500J 
frequency  counter 

•  8-digit  readout  covers  up  to  500 
MHz  •  Dual  range  system*  Frequen- 
cy range:  Input  1 :  10  to  50  MHz.  fnput 
2:  50  to  500  MHz  •  Accuracy:  10  PPM 

•  Display:  6-digit  LED*  Display  time: 
0  1  or  2  seconds. 

249.00  list  price.  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S. A   or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 


BANKAMERICARO 


kdk&m  rfeie 


Long's  Electronics 


L9 


MAIL  ORDERS:  P.O.  BOX  11347  BIRMINGHAM.  AL  35202    •    STREET  ADDRESS   3521  10TH  AVENUE  NORTH  BIRMINGHAM,  ALABAMA  35234 


69 


ICOM  IC-211  2m 

•  144  to  146  Mhte  coverage  •  Modes   SSB,  CWf  FM  •  LSI  syn- 
thesizer PLL  ■  4-digit  LED  readout  •  Pulse-type  noise  blanker 

•  VOX  w/adjustable  gam   *  SWR   bridge   •   GW  monitor 

•  Automatic  power  control  *  AC/DC  power  supplies*  Antenna 
impedance:  50  ohms  unbalanced  *  TX  output;  10W  PEP 

749*00  is  list  price  Call  Toll-Free  for  quote. 


ICOM  IC-245  2m  transceiver 

•  LSI  synthesizer  PLL  •  4-dig»t  LED  readout  •  Transmit  &  receive 
frequencies  are  independently  programable  on  any  separation 

•  Receiver  front-end  is  a  balance  of  low  noise,  high-gain  MOS 
FET  &  5  section  filter  •  TX  output:  10  W  PEP  •  Frequency  step 
size:  5  KHz  for  FM,  100  Hz  (with  adapter)  or  5  KHz  for  SSa 

499.00  is  list  price.  Call  ToM-Free  for  quote. 


ICOM  IC-215  2m  FM 
transceiver 

•  2  meter  FM  •  3  W  PEP  •  1 5  channels. 
12  by  selector.  3  by  function  switch 

•  Dual  power  leveL  3  W  HI  for  long 
distance,  0  5  W  LOW  for  local  •  Dial 
illumination  for  night  use  *  Power 
pilot  lamp*  Frequency  range.  146  to 
148  MHz 

229.00  list  price.  Call  For  quote. 


ICOM  IC-22S  FM 
transceiver 

*  Frequency  range:  146  to  148  MHz 

*  Preset  any  15  KHz  channel  in  the 
frequency  synthesizer  by  diode 
matrix  board  •  Output:  10  W  HI.  1  W 
LOW  •  Excellent  spurious  attenua- 
tion ■  22  channels, 

289.00  list  pnce  CaM  for  quote. 


ICOM  IC-30A  FM 
transceiver 

*  22  channels,  450  MHz  *  Modulation 
F3  •  Power  output:  10  W  H  I.  1  W  LOW 

•  TX  band  width:  15  KHz  w  5  KHz 
deviation  •  Low  intermodufation 
comes  from  a  low  noise  M OS- FET  RF 
amp  coupled  with  a  5-section  filter. 

399.00  list  price.  Call  for  quote, 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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DRAKE  TR-4CW  transceiver 

»  80  thru  10  meters  •  300  W  PEP  on  SSB;  260  W  on  CW.  AM  •  500 
Hz  CW  filter  included  •  RIT  •  Wide  range  receiving  AGC  *  Solid- 
state  VFO*  Shifted-carrier  CW*  VOX  or  PTT  *  Output  Impedance 
is  adjustable  •  CW  semi-break-tn  •  Audio  output:  3  watts 
*  Transceive  or  separate  PTO. 

699.00  is  list  price.  Call  Toll-Free  for  quote. 


DRAKE  L-4B  linear  amplifier 

•  Plate  input:  2000  watts  PEP  on  SSB.  1000  watts  DC  input  power 
on  CW,  AM,  RTTY*  High-efficiency  class  B  grounded  grid  circuit 

*  Transmitting  AGC  ■  Broad-band  tuned  input  •  RF  negative  feed 
back  *  Directional  watt  meter  »  Solid-state  power  supply  •  Two 
taut-band  suspension  meters. 

895.00   is  list  price.  Call  Toil-Free  for  quote. 


DRAKE  W-4  directional 
RF  watt  meter 

•  Covers  2  thru  30  MHz  *  2000  watts 
continuous  duty  power  capability 
»  Line  impedance:  50  OHM  resistive 

*  VSWR  insertion:  no  more  than  1,05 
1  •  Accuracy:   ±5%  of  reading  *  4- 
position  switcn  on  front  selects 
desired  scale,  forward  or  reflected 
power. 

72.00   list  price.  Call  for  quote. 


DRAKE  1525  EM 

microphone 

•  Auto-patch  encoder  and  mike  are  a 
single  unit,  folly  wired  and  ready  to 
use  «  High  accuracy  IC  tone 
generator,  no  frequency  adjustments 

•  Digitran*  keyboard  •  Low  output 
impedance,  use  with  most 
transceivers. 

49.95    Call  for  shipping. 


DRAKE  TR-33C  2m 


•  T2  channel  provision  (2  supplied) 

•  All  FET  front-end  crystal  filter  for 
superb  intermod,  rejection  *  Ni-Cad 
cells    supplied     *  Built-in    charger 

•  Low  power  drain  circuit  on 
squelched  receive  •  Lighted  dial 
when  using  external  power. 

229.00   fist  price.  Call  for  quote. 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PMt  Monday  thru  Friday. 
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DENTRON  MLA-2500  linear  amplifier 

•  Contunuous  duty  power  supply  •  160  thru  10  meter  coverage  • 
2000  ♦  watts  PEP  input  on  SSB  •  1000  watts  DC  input  on  CW4 
RTTY.  SSTV  •  Two  external-anode  ceramic/ metal  triodes 
operatmg  in  grounded  grid  •  Covers  MARS  w/o  modifications  • 
50  ohm  input/output  impedance  •  Built-in  RF  watt  meter. 

799.50  is  list  price  Call  Toil-Free  for  quote. 


DENTRON  MT-3000A  antenna  tuner 

•  160  thru  10  meter  coverage  ■  Handles  a  full  3KW  PEP  • 
Continuous  tuning  1,8-  30mc*  Built-in  dual  wattmeters*  Built- 
in  50  ohm  dummy  load  for  proper  exciter  adjustment  •  Antenna 
selector  switch  enables  you  to  by-pass  the  tuner  direct  or  select 
the  dummy  load  or  5  other  antenna  systems. 

349.50  is  list  price.  Call  Toil-Free  for  quote. 


DENTRON  160-1  OAT 
super  tuner 

Balanced  line,  coax  cable,  random,  or 
long  wire  antennas,  the  160-1  OAT  will 
match  it— 160  thru  10  meters  •  Con- 
tunuous tuning,  1.8-30  mc  *  3  inputs 
•  Handles  500  watts  DC,  1000  watts 
PEP  •  Heavy  duty.  2-core  Balun  (3V 
dia.  x  3"'  H)  •  Tapped  inductor  *12 
ga.  wire. 

129.50  list  price.  Call  for  quote. 


S4t\  * 

DENTRON  Trim  Tenna 
20  meter  beam 


For  the  amateur  who  wants  fantastic 
performance  with  good  looks!  •  Front 
element:  16'  driver  with  H-Q  coils  fed 
directly  with  52  ohm  coax  •  Reflector 
element:  1 T  with  1 5  dB  F/B ratio  •  %W 
turning  radius  *  4  dB  forward  gain 
over  dipole  •  Elements  7  feet  apart 
•  Weight:  14  lbs. 

129.50   Nst  price.  Call  for  quote. 


1 


DENTRON  all  band 
doublet  antenna 

This  all  band  doublet  or  inverted 
antenna  covers  160  thru  10  meters 
Has  total  length  of  130  ft.  of  14  ga. 
stranded  copper  wire.  The  doublet  is 
tuned  &  center  fed  thru  100  ft.  of  470 
ohm  PVC  covered  transmission  line- 
Assembly  is  complete. 

24.50  is  Long's  low  price. 


Remember,  you  can  call  TOLL-FREE;  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 
Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 

Longs  Electronics  „ 
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TEN-TEC  Triton  IV  digital  transceiver 

*  Solid-state  •  Instant  bank  change  •  Covers  3,5  to  30  MHz  ■  200 
watts  input  on  all  bands  •  Receiver  sensitivity;  0,3  micro  V  •  8-pole 
crystal  IF  filter  *  Large  LED  readout  *  Offset  receiver  tuning 

*  WWVatlO  &15MHz»  Separate  receiving  capability  •  Full  CW 
break -in  •  S-meter  and  SWR  bridge. 

869.00  is  list  price.  Call  Toil-Free  for  quote. 


TEN-TEC  Century  21  CW  transceiver 

•  Full  break-in  ■  70  watts  input  •  Solid-state  •  Built-in  speaker 

•  Receive  CW  or  SSB*  Instant  band  change*  Overload  protec- 
tion  •  Offset    receiver  tuning    ■  Sidetone   w/adjustable   level 

•  Regulated  power  supply  *  Full  band  coverage:  80  thru  20 
meters  with  crystals  supplied.  Other  crystals  available. 

289.00  is  list  price.  Call  Toll-Free  for  quote. 


TEN-TEC  KR-50 

electronic  keyer 

•  Speed  range:  6-50  wpm  *  Weighting 
ratio  range;  50  to  150%  of  classical  dit 
length  •  Output;  reed  relay,  contact 
rating  15  VA.  400  V  max.  •  Sidetone; 
500  Hz  tone  •  Dit&  dah  memories  with 
defeat  switches 

67.50  list  price.  Call  for  quote. 


TEN-TEC  KR-20A 
electronic  keyer 

•  Keyed  output:  reed  relay:  15  volt- 
amp,  contacts,  400  volts  max  •  Speed 
range:  6  to  SO  wpm  •  Time  base: 
keyed  to  start  with  paddle  actuation 

•  Self-completing    characters 

•  Side-tone  oscNJator  with  ad- 
justable level 

67.50  list  price,  Call  for  quote. 


TEN-TEC  262G 
power  supply 

•  Input  voltage:  117  VAC,  50-60  Hz 

•  Output    voltage    13.0    VDC 

•  Regulation:  Better  than  1%,  NL  to 
FL@117VAC«  Output  current  0  to 
18  amps  *  Sation  speaker  •  VOX 
circuits  ■  Over  current  protection. 

1 29.00  list  price  Call  for  quote, 


Remember,  you  can  call  TOLL-FREE:  1-800-633-3410  in  U.S.A.  or  call  1-800-292-8668  in 

Alabama  for  our  low  price  quote.  Hours:  9:00  AM  til  5:30  PM,  Monday  thru  Friday. 
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Jon  J.  Reeves  WB9CWE 
3940  Calalim  Cf, 
Indianapolis  IN  46226 


Build 


RTTY 


Message  Generator 


--  it's  programmable! 


This  project  is  similar  to 
some  of  the  CW  keyers 
with  memory,  where  a  CW 
message  can  be  put  in  memo- 


ry to  be  recalled  later.  There 
is  one  major  difference  —  this 
one  is  for  RTTY.  It  will  store 
as  many  individual  messages 
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as  desired,  but  is  limited  to 
1024  characters.  A  CQ  mes- 
sage could  be  message  I,  and 
several  contest  reports  might 
be  entered  as  later  messages. 
All  that  is  necessary  to 
operate  the  contest  is  to  press 
RUN,  watch  your  machine 
send  ,lCQ  contest  DE 
WB9XXX/1  and  come  to  a 
halt.  You  then  listen  for  a 
call,  and,  if  you  get  one,  enter 
the  call  on  the  keyboard  and 
press  RUN  again.  The 
machine  will  then  send  mes- 
sage 2,  If  message  5  was 
desired  instead  of  2,  its  start- 
ing address  is  selected  on  3 
rotary  switches  and  loaded. 
Just  press  RUN  and  it  wilt 
now  send  message  5. 

The  RTTY  message  gener- 
ator   is     intended     for     the 

# 


person  just  getting  started  in 
RTTY  or  one  who  has  been 
on  the  air  on  RTTY  without 
any  type  of  digital  control.  I 
do  not  claim  that  this  system 
can  outperform  a  computer, 
but  it  does  not  deplete  the 
savings  account  as  much, 
either.  You  cannot  change  its 
basic  function  by  changing  a 
program,  but  you  can  change 
its  message  content  and  out- 
put format,  What  about  cost? 
True,  the  8008  micro  is  under 
$20  now,  but  it  requires 
other  ICs  for  support*  This 
project  uses  standard  TTLs 
and  five  MOS  static  RAMs, 
which,  at  last  check,  were 
selling  for  $1.05  each.  I  built 
the  system  mostly  from  junk 
box  parts>  but,  even  if  you 
bought  everything  new 
(excluding  packaging),  it 
should  cost  less  than  $25, 

As     presented    here,    the 
system  will  do  the  following: 

In  input  mode,  and  after  the 
RUN  button  is  depressed,  the 
unit  will  record  a  serial  TTY 
input  which  is  TTL  compati- 
ble (mark  =  1,  space  =  0)  at 
any  speed  up  to  100  or  60 
wpm.  A  second  message  may 
now  be  typed  In,  Note  and 
jot  down  the  address  from 
the  3/2  digit  LED  display 
first,  so,  when  you  want  to 
recall  message  2,  you  will 
know  where  it  is.  This  can  be 
continued  until  memory  is 
full,  (There  is  a  limit  of  1024 
characters  for  this  unit,  but 
that  could  easily  be  expand- 
ed.) 

Let's  say  you  have  5 
messages  in  memory,  and 
they  are  stored  as  in  Table  1, 
If  the  operator  wants  to  send 
CQ  at  memory  location  0000, 
he  can  press  RESET,  then 
press  RUN.  The  message  will 
be  outputted  in  serial  format 
at  60  or  100  wpm  {as  select- 
ed) and  will  stop  at  location 
0136.  If  the  second  message 
is  to  be  transmitted  next,  all 
that  has  to  be  done  is  to  press 
RUN.  If  the  operator  wishes 
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to  skip  to  message  4,  he  must 
change  the  address  to  0506, 
then  press  RUN.  The  address 
can  be  changed  to  any  desired 
value  by  selecting  that  value 
on  3  rotary  switches  and  one 
toggle  switch  and  then  press- 
ing the  LOAD  button.  The 
address  is  inputted  and  read 
out  on  the  LEDs  in  base  8. 
This  octal  input  is  converted 
to  a  ten  bit  binary  number 
required  by  the  RAM  address 
inputs  by  a  diode  matrix. 
Octal  is  used  because  it  would 
be  difficult  and  confusing  to 
attempt  to  (oad  in  a  ten  bit 
binary  number  with  ten  tog- 
gle  switches,  not  to  mention 
the  operator's  ability  to 
remember  a  ten  bit  binary 
number.  The  BLANK  key  on 
the  Teletype  keyboard  is  used 
as    a    stop    command    when 


printing  data  from  memory. 
So  any  number  of  separate 
messages  can  be  started  and 
printed  by,  first,  loading  in 
the  address  where  that  partic- 
ular message  is  known  to 
start,  and  second,  depressing 
the  RUN  button.  This  mes- 
sage will  be  typed  out  at  60 
or  100  wpm,  and  the  printer 
will  automatically  stop  at  the 
end  of  the  message. 

How  It  Works 

The  signal  flow  through 
the  unit  is  represented  by  the 
heavy  black  line  in  the  block 
diagram  in  Fig.  t.  The  input 
signal  from  the  machine  is 
labeled  as  D1.  It  is  generated 
by  the  keyboard  switches 
shorting  pin  2  of  latch  U18A 
to  ground  during  a  space  and 
opening  the  path   to  ground 
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during  a  mark-  See  Fig.  2(a). 
A  resistor  going  from  pin  2  to 
Vcc  keeps  it  a  logical  1  during 
mark.  Mark  and  space  are 
terms  used  in  describing, 
respectively,  whether  current 
is  flowing  in  the  selector  mag- 
nets of  the  machine,  or  it  is 
not. 

The  Baudot  code  used 
with  most  Teletype  machines 
consists  of  seven  bits.  These 
seven  bits  are  sent  serially 
over  one  line.  The  first  bit  is 
called  the  start  bit  and  is 
always  a  space  (logical  low  in 
this  circuit).  The  next  five  are 
the  five  data  bits  of  the  code 
and  can  be  high  or  low 
depending  on  which  letter  is 
being  sent.  The  last  is  a  stop 
bit  and  is  always  a  mark  or 
high.  The  start  bit  tells  the 
receiving  machine  to  get 
ready  to  receive  the  data  bits. 
The  stop  bit  is  used  to  allow 
the  machine  to  come  to  a  rest 
before  the  next  letter  is  sent. 
At  60  wpm  all  pulses  are  22 
milliseconds  in  length,  except 
the  stop  pulse,  which  is  31 
milliseconds  long.  Since  D1 
goes  low  at  the  instant  a  key 
on  the  keyboard  is  depressed, 
it  must  be  synchronized  with 
the  clock  of  the  system.  This 
means  the  new  synchronized 


signal  D2  changes  levels  only 
at  the  same  time  that  the 
clock  goes  from  a  low  to  a 
high.  Referring  to  Fig,  2(a), 
the  clock  is  applied  to  a 
monos  table  multivibrator 
U16.  The  timing  resistor  and 
capacitor  produce  a  short 
pulse  at  pin  6.  This  is  applied 
to  the  latch  U18A.  This  latch 
stores  the  present  state  of  the 
incoming  data  and  is  updated 
each    clock   pulse    (every    1 1 

ms). 

As  can  be  seen  from  the 
block  diagram,  D2  is  now 
applied  to  the  start  pulse 
detector  and  to  memory.  The 
start  pulse  detector  does  just 
what  its  name  implies  —  it 
detects  a  start  pulse  coming 
in,  starts  a  timing  sequence  to 
control  the  counters,  and 
creates  write  pulses,  which 
are  sent  to  each  RAM  at  the 
time  when  its  data  bit  should 
be  on  D2.  The  output  of  this 
circuit  is  called  C.  It  is  nor- 
mally low  when  data  is 
coming  in  and  for  short  times 
between  each  letter*  When  D2 
goes  low,  C  goes  high  and 
remains  high  for  14  clock 
pulses.  It  returns  low  during 
the  middle  of  the  incoming 
character's  stop  pulse. 

Referring  to  Fig.  2(c),  this 
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Fig.  2  a)  Synchronizer;  h)  Clock;  c)  Start  detector;  d)  Enable     Fig,  3.  a)  Stop  detector;  b)  Input  selector  and  diode  matrix 
control.  (one  of  three).  Preset  controls. 
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tig.  4.  Memory. 


function  is  realized  by  using 
D2  to  reset  flip-flop  U19B 
low.  This  allows  the  clock  to 
be  applied  to  the  four  bit 
binary  counter  U4  through 
gate  U26D.  After  14  dock 
pulses,  U31 B  is  toggled  by 
the  output  of  the  counter 
through  U30A,  resetting  flip- 
flop  U19B  and  C.  When  the 
clock  then  goes  high,  counter 
U4  and  flip-flop  U31B  are 
reset  by  gate  U26C.  A  dura- 
tion of  14  clock  pulses  causes 
C  to  return  high  during  the 
stop  pulse. 

Now,  the  data  bits  are 
being  applied  to  the  input  of 
five  RAMs-  The  timing  logic 
must  sort  out  the  times  when 
each  RAM  should  individual- 
ly be  enabled  and  a  write 
pulse  applied  to  write  the 
first  data  bit  Into  RAM  one, 
the  second  data  bit  into  RAM 
two,  and  so  on. 

Counter  U30  is  set  up  to 
count  the  7  data  bits  of  each 
letter,  See  Fig.  5(a).  When  in 
output  mode,  the  stop  pulse 
is  split  into  two  22  ms  pulses 
instead  of  a  31  ms  pulse. 
They  are  both  high,  so  the 
end  result  is  to  increase  the 
Stop  pulse  at  the  output  of 
the  system  to  44  ms.  This 
only    slightly    decreases    the 


operating  speed.  0  is  a  second 
clock  signal  which  has  twice 
the  period  of  the  clock.  As 
can  be  seen  from  the  timing 
diagram,  D2  can  go  low  under 
two  possibilities:  when  0  is 
high  (lower  half  of  diagram) 
and  when  0  is  low  (upper  half 
of  diagram).  If  it  goes  low 
when  0  is  low,  it  should 
immediately  begin  clocking 
counter  U30  with  0.  If  it  goes 
low  when  0  is  high,  it  should 
delay  counting  the  first  0 
transition  and  then  start 
counting  on  the  second.  This 
is  necessary  to  ensure  that  the 
address  010  lines  up  in  time 
with  data  bit  one,  address 
Oil  lines  up  with  data  bit 
two,  and  so  on.  Since  a 
decision  is  necessary  when  D2 
goes  low,  C  is  applied  to  a 
monostable  U17  to  produce  a 
short  sampling  pulse.  Gate 
U24B  uses  this  pulse  to 
sample  0,  If  0  was  low  at  the 
time  of  the  pulse,  then  the 
output  of  U24B  remains  high, 
and  ilip*flop  U20A  remains  in 
a  reset  state  (output  pin  6 
high).  This  allows  E2  to  be 
applied  to  the  enable  pin  of 
U30  through  U24C,  U23E, 
and  U28A  to  begin  counting. 
E2  is  similar  to  C,  except  it  is 
ANDed  with  a  signal  which  is 
only  high  when  the  system  is 


^v 


LOAD 


L]  Ml 

If <SMr- 


kOK 


r 


MLECTOfl 
Ell 


*1 


INPUT 
SELECTOR 

c  e   * 


T4i  e  i 


niur 


4T 


•  4 ,  n , 


BIO  B9 


1*1  P.j  r 

SELECTOR 


i    *  ;  *  i 


us 

74ISI 


33 


•Iff 


i  ■ 


H 


■  * 


-0*3 


14 


CONNECTION 
POINT   ORIGINATING 
SIGNAL 

CONNECTION   POINT 
USING   SIGNAL 


HH  B7    Bb  B5 
TO   RAM  ADDRESS  LINES 


♦  ft! 

B4  BJBi?  Bl 


B 

ADDRESS 
COUNTEftS 


Fig.  5,  a)  Control,  b)  Address  counters. 


in  RUN  mode  and  not  the 
STOP  mode.  Now,  if  9  was 
high  during  that  sampling 
pulse  coming  out  of  mono- 
stable  U17,  a  low  pulse  is 
applied  to  the  set  input  of 
flip-flop  U20A  through 
U24B,  This  sets  output  pin  6 
low,  which  inhibits  enabling 
of  counter  U30  until  0  comes 
along  again  and  toggles  the 
flip-flop  back  to  its  original 
reset  slate. 

Referring  to  Fig.  4,  the 
three  bit  output  of  counter 
U30  (A1|  A2f  A3)  is  applied 
to  the  decoder  U14,  This  IC 
decodes  the  address  and  en- 
ables the  proper  RAM. 

Now  that  each  RAM  is 
receiving  an  enable  pulse  at 
the  proper  time  at  its  enable 
input,  sometime  during  that 
enable  pulse  a  write  pulse 
must  be  applied  to  the 
read/write  input  of  each 
RAM.  Since  no  two  RAMs 
are  enabled  simultaneously,  a 
single  write  pulse  can  be 
applied  to  all  RAMs  simulta- 
neously. This  signal  is 
developed  by  the  remaining 
circuitry  at  the  bottom  of 
Fig.  4,  W,  which  is  only  high 
when   the   system  should  be 


recording  information  in 
RAM,  is  ANDed  with  C,  the 
clock,  and  a  modified  version 
of  the  clock.  The  modified 
clock  is  produced  by  flip-flop 
U20B,  This  is  to  produce  a 
write  pulse  command  at  every 
other  clock  pulse.  This 
combination  of  signals  singles 
out  the  times  when  write 
pulses  are  desired  plus  one 
extra  one.  The  extra  one 
occurs  during  the  start  pulse 
of  the  incoming  letter  and 
does  not  do  anything  because 
at  that  time  none  of  the 
RAMs  are  enabled  (see  timing 
diagram).  This  command  is 
applied  to  monostable  U13, 
which  produces  a  negative 
pulse  of  the  proper  duration 
to  write  data  into  the  RAM. 
The  output  is  applied  to  the 
read /write  terminal  of  all  five 
RAMs. 

The  system  clock  consists 
of  an  NE555  timer  and  one 
flip-flop,  U19A-  The  .08  fxF 
capacitor  charges  up  through 
two  97k  resistors.  When  pin  2 
sees  a  voltage  of  2/3  Vcc,  pin 
7  is  internally  grounded,  dis- 
charging the  capacitor 
through  two  97  Ohm  resistors 
(one  different  from  charging 
path)*  When  pin  2  gets  down 
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to  1/3  Vcc,  the  ground  at  pin 
7  is  released  by  the  555,  and 
the  capacitor  then  charges 
back  up  to  2/3  Vcc  and 
repeats.  This  produces  a 
TTL-compatible  square  wave 
at  pin  3,  with  the  frequency 
dependent  on  the  capacitor 
and  resistors  used  (in  this 
design  it  has  a  period  of  11 
milliseconds}.  Flip-flop  U19A 
divides  this  clock  signal  by 
two  to  produce  0. 

There  are  several  front 
panel  controls  in  the  unit. 
The  RUN  button  grounds  the 
set  input  of  flip-flop  31  A, 
which  is  normally  held  high 
by  a  resistor  to  Vcc.  See  Fig, 
2(d).  This  sets  output  pin  9 
high  which  is  enable  1  (E1). 
El  ANDed  with  C  in  U26A 
and  U23C  produces  E2  men- 
tioned  earlier.  El  is  also  pro* 
duced.  The  flip-flop  can  be 
reset  by  one  of  two  means.  A 
signal  (stp)  from  the  stop 
detector  applied  to  U28C,  or 
the  operator  depressing  the 
stop  button,  will  cause  U23D 
to  lower  the  reset  pin  on 
U31A  and  lower  El  and  E2 
immediately.  The  load  push- 
button lowers  the  voltage  on 
the  load  Input  on  the  3 
memory  address  counters 
U1-U3,  This  causes  the 
memory  address  (B1-B1Q)  to 
immediately  take  on  the 
values  of  the  output  to  the 
diode  matrix  (C1-C10).  This 
is  determined  by  the  setting 
of  the  address  input  rotary 
switches.  Finally,  the  RESET 
button  resets  the  memory 
address  to  all  Os. 

If  the  operator  pushes  the 
stop  button  while  the 
machine  is  right  in  the  middle 
of  printing  a  letter,  it  would 
be  desirable  to  have  the 
machine  stop  after  it  has 
completed  printing  of  that 
letter.  If  the  unit  stopped  in 
the  middle,  the  Teletype 
would  not  print  the  correct 
letter.  This  is  taken  care  of  by 
the  upper  circuit  in  Fig,  5(a), 
El  goes  low  when  the  stop 
command  is  received.  E1  is 
applied  to  the  data  input  of 
flip-flop  U29A.  The  stop  is 
not  transferred  to  pin  5  until 
A3  toggles  the  flip-flop  (A3- 
low).  This  happens  at  the  end 
of  each  character  during  the 
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stop  pulse.  E1  is  then  ANDed 
with  W  (used  only  when 
printing  out  data,  not  when 
reading  data  in)  and  applied 
to  the  enable  of  counter  U30 
through  OR  gate  U28A.  The 
other  circuit  applied  to  U28A 
has  already  been  described 
and  is  used  to  enable  U30 
when  in  the  READ  mode. 

Now  we  are  ready  to 
follow  the  signal  flow  from 
RAM  to  Teletype  machine 
when  the  unit  is  in  the  OUT- 
PUT  mode. 

Referring  to  Fig,  4,  when 
in  the  OUTPUT  mode,  the 
RAM  enable  selector  U14  is 
receiving  a  free  running  count 
(Al,  A2,  A3)  from  U30, 
enabling  each  RAM  in 
sequence  with  three  counts 
between  RAM  five  and  RAM 
one,  when  none  are  enabled. 
These  three  counts  last  22  ms 
each  and  are  used  to  insert 
the  start  (one  count)  and  stop 
(two  counts)  at  the  output. 
The  data  outputs  from  the 
five  RAMs  go  to  the  inputs  of 
an  eight-bit  data  multiplexer 
U15,  U30's  count  is  also 
applied  to  U1  5's  selector  in- 
put. A3,  A2,  and  Al  deter- 
mine which  of  the  eight 
inputs  is  applied  to  the  single 
output.  Since  U30  supplies  a 
free  running  count,  U15 
"scans"  its  eight  inputs.  It  is 
set  up  so  that  when  U14 
enables  RAM  one,  Ul  5  trans- 
fers RAM  one's  data  output 
to  its  output.  During  the  start 


Fig,  ft  Timing  diagram. 

pulse,  the  input  to  U15  is 
grounded,  and,  during  the 
two  counts  of  the  stop  pulse, 
the  two  corresponding  inputs 
to  U15  are  tied  to  Vcc.  So 
U15  is  a  parallel  to  seria! 
converter  for  the  five  data 
bits  from  RAM  and  also  in- 
serts the  start  and  stop  bits 
necessary  to  operate  the  Tele- 
type machine. 

As  seen  in  Fig,  1,  the 
outputs  of  the  RAMs  are  also 
tied  to  the  stop  detector.  This 
circuit  detects  when  any  char- 
acter has  all  five  bits  low 
when  coming  out  of  memory 
(BLANK  key),  and,  if  so, 
sends  a  signal  (stp)  to  control 
the  stop. 

As  seen  in  Fig  3(a),  U32  is 
connected  to  the  RAM's  out- 
puts (D01-D05),  so  that  pin 
11  goes  high  unless  all  inputs 
are  low.  So,  if  the  character 
being  sent  is  anything  other 
than  a  blank,  at  least  one  data 
bit  will  be  high.  When  a  data 
bit  goes  high,  U32  pin  11 
goes  high,  U27  pin  8  goes 
low,  which  resets  the  output 
(pin  9)  of  flip-flop  U29B  low. 
U25B,  U25A,  U27E,  U27C 
decode  the  condition  when 
A3,  A2,  and  Al  are  all  high  at 
the  same  time.  This  is  during 
the  first  half  of  the  stop 
pulse.  So,  when  the  stop 
pulse  comes  along,  U25C 
samples  the  condition  of  flip- 
flop  U29B,  If  it  has  been 
reset  (any  character  except 
blank),  the  stp  signal  remains 
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unchanged  (low).  If,  however, 
the  flip-flop  had  not  been 
reset  during  the  data  bits 
(BLANK  key),  U25C  will 
sample  the  flip-flop  and  see  it 
is  high,  and  stp  will  go  high, 
stopping  the  system.  Flip-flop 
U29B  is  then  set  during  each 
space  count  by  A3,  A2,  and 
U25D  to  have  it  ready  for  the 
next  character. 

The  serial  output  signal 
from  U15  is  then  applied  to 
the  output  driver,  A  TTL 
signal  must  be  used  to  open 
and  close  the  selector 
magnets  of  the  Teletype 
machine.  They  require  about 
60  mA  of  current.  The  out- 
put transistor  must  be  able  to 
handle  a  collector  current  of 
60  mA,  and  the  CE  voltage 
must  be  able  to  handle  150 
volts  when  not  conducting.  A 
2N5655  was  chosen  for  the 
output  transistor.  It  is  rated 
at  300  volts  and  over  100 
mA.  The  TTL  signal  is 
applied  (Fig.  4}  through  three 
diodes  to  ground.  Thus  2.1 
volts  are  required  to  turn  on 
the  driver  transistor.  2.1  volts 
is  a  reasonable  switching 
voltage  for  TTL  logic.  The 
remainder  of  the  TTY  loop 
can  be  seen  in  Fig.  7.  TheTU 
(termini!  unit)  converts  the 
audio  FSK  signal  from  the 
receiver  into  a  dc  signal  to 
switch  the  selector  magnets. 
To  receive,  the  generator  can 
be  in  any  mode  except  out- 
putting.  The  reed  relay  senses 
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Fig,   7.   This  shows  how  the  unit  /s  connected  in  an  amateur 
RTTY  station. 


changes  in  TTY  loop  current 
from  memory  or  keyboard 
and  drives  an  AFSK  (audio 
frequency  shift  keyer)  oscil- 
lator, which  is  fed  into  the 
transmitter. 

The  RTTY  station  can  do 
any  of  the  following  func- 
tions: 

1.  Put  received  message  in 
memory  and  print. 

2.  Put  message  from  key- 
board into  memory  and  print 

3.  Transmit  from  keyboard 
and  print. 

4*  Transmit     from    memory 


and  print. 

5,  Send   received  message  to 

printer  only. 

If  it  is  desired  to  transmit 
at  100  wpm,  the  .03  uF 
capacitor  in  the  clock  circuit 
is  switched  out,  leaving  ,05 
uF.  The  speed  of  the  genera- 
tor must  match  the  running 
speed  of  the  machine,  but 
you  can  type  Into  memory  as 
slowly  as  you  want. 

I  recommend  bread- 
boarding  of  some  type  over 
PC  boards  because  of  the 
wiring  complexity. 
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-  37 

Resistors  (all  %  Watt) 
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3 
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4 

1k-  16 

100- 

3 

330- 

22 

I  have  not  included  a 
power  supply  diagram 
because  many  have  appeared 
in  previous  articles.  Plus  5  V 
dc  regulated  is  required,  and 
an  LM309  on  a  heat  sink  will 
do  the  job  well*  The  output 
consists  of  an  NPN  transistor 
with  emitter  to  ground,  so  it 


Capacitors 
,05  uF  -2 
,03  uF  -  1 
1  uF-  1 


Transistors 

2N2222-1 
2N5655  -  1 


Power  Supply 

transformer  6.3  to8  Vac2  A-  1 
bridge  rectifier  50  V  2  A  -  1 
filter  capacitor  10,000  uF  —  1 
noise  suppression 
capacitors  (distributed  on 
+5V  line)  .01  uF  -  10 

Controls 

SPST  toggle  -  1 
SPDT  toggle-  1 
SPST  push  NO  -  3 

Miscellaneous 

LED  seven  segment  displays 

common  anode  —  3 

LED-  1 

breadboard 

hardware 

SPST  rotary  switch  -  3 


can  be  inserted  directly  into  a 
60  mA  TTY  loop.  Also, 
provision  is  made  for  local 
copy  on  the  printer  (or  video 
display)  of  data  as  it  is  typed 
into  memory. 

Good  luck,  and  I  would 
appreciate  any  comments 
from  builders.  ■ 


Joe  Wilkowski  WB8DMC 

29715  Maple  Grove 

St.  Clair  Shores  Ml  43082 


FSK  for 


the  Drake 


--  easy 


This  circuit  is  actually  a 
saturated  diode  keyer 
right  out  of  the  handbook, 
but  instead  of  using  an  FSK 
driver  to  supply  the  forward 
bias  needed  for  the  diode,  I 
used  a  9  volt  transistor  bat- 
tery,   which   is  supplying   .9 


miiliarnperc  to  the  diode. 
Since  the  diode  is  non-linear, 
the  current  does  not  change 
In  proportion  to  the  voltage 
across  it.  At  that  low  current, 
the  battery  will  last  a  very 
long  time,  and  even  when  it 
does  start  to  get  weak,  the 
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current  will  remain  the  same 
until  the  battery  gets  very 
low.  The  10k  resistor  limits 
the  total  circuit  current  to  .9 
mil. 

The  whole  circuit  can  be 
mounted  on  a  3  lug  terminal 
strip  and  placed  near  the 
T-4XB  PTO  utilizing  present 
chassis  hardware.  Once  the 
circuit  is  installed,  you  can 
use  your  own  T.U,  (terminal 
unit)  to  adjust  the  shift.  Place 
the  transmitter  in  spot  and 
tune  your  receiver  until  the 
space  is  properly  displayed  on 
your  scope,  then  simply  key 
the  shift  circuit  and  adjust 
the  3-1  2  pF  variable  to  obtain 
the  proper  shift  by  watching 
the  mark  display  on  your 
scope. 

The  reed  is  shown  open, 
indicating  no  loop  current 
When  the  loop  is  on,  the  reed 
contacts  are  closed, 
completing   the  shift  circuit. 
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In  this  condition,  with  the 
keyboard  closed,  the  vfo  is 
downshifted  850  Hz  to  indh 
cate  a  mark;  when  the  key- 
board is  open,  the  vfo  up- 
shifts to  indicate  a  space.  To 
reverse,  just  wire  the  reed  so 
its  contacts  are  open  when 
the  loop  is  on,  ■ 
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Compatible  with  all  sub-audible  tone  systems  such  as:  Private  Line, 
Channel  Guard,  Quiet  Channel,  etc. 

•  Powered  by  6-16vdc,  unregulated 

.         •  Microminiature  in  size  to  fit  inside  all  mobile  units 
and  most  portable  units 

•  Field  replaceable,  plug-in,  frequency  determining  elements 

•  Excellent  frequency  accuracy  and  temperature  stability 

•  Output  level  adjustment  potentiometer 

•  Low  distortion  sinewave  output 

•  Available  in  all  EIA  tone  frequencies,  67.0  Hz-203.5  Hz 
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J.  Gary  Mills  VE4CM 
1019  Weatherdon  Ave, 
Winnipeg.  Manitoba 
Canada  R5M  2BS 


Baudot  to  ASCII 


Converter 


-  use  it  for  OSCAR  RTTY 


Among  the  current  crop 
of  Teletype  machines 
that  are  being  retired  from 
commercial  service,  there  are 
quite  a  few  ASCII  machines, 
such  as  Models  33  and  35,  If 
you  are  just  getting  into 
RTTY,  or  you  are  looking  for 
more  equipment,  there  are  a 
number  of  reasons  to 
consider  building  your  station 
around  an  ASCII  machine. 
First  of  all,  the  newest  and 
most  modern  machines  are 
the  ASCII  machines.  Indica- 
tions are  that  ASCII  will  be 
allowed  on  the  air  sometime 
in  the  near  future;  in  fact,  it 
is  legal  in  Canada  right  now. 
The  keyboard  is  very  similar 
to    a    standard     typewriter, 


which  is  an  advantage  if  you 
already  know  how  to  type.  It 

is  also  a  good  place  to  start  If 
you  don't  Finally,  if  you 
eventually  get  interested  in 
microprocessers,  you  can  use 
the  TTY  machine  as  your 
terminal. 

In  order  to  communicate 
in  Baudot  code  on  the 
amateur  bands,  you  will  need 
a  code  converter  which 
converts  Baudot  to  ASCII, 
when  you  are  receiving,  and 
ASCII  to  Baudot,  when  you 
transmit.  This  article 
describes  a  two-way  code 
converter,  built  on  a  single  PC 
board,  which  will  allow  you 
to  receive  and  transmit  at  all 
amateur     and     commercial 
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speeds,  A  number  of  these 
units  have  been  built  by 
amateurs  in  the  Winnipeg  area 
and  are  in  use  on  the  HF  and 
VHF  bands.  During  the 
design  and  construction  of 
the  converter,  I  learned  about 
some  aspects  of  digital  logic 
design  that  do  not  seem  to  be 
very  widely  known  by 
amateurs.  I  hope  that  1  can 
pass  some  of  this  information 
to  the  reader.  Most  of  the 
discussion  of  the  operation  of 
the  converter  will  be  in  terms 
of  logical  functions,  rather 
than  in  terms  of  currents  and 
voltages,  because  this  is  the 
way  I  visualize  things 

Principles  of  Code  Conversion 

The     ASCII     code     Is 
comprised  of  seven  inform  a* 
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Fig.  /.  Baudot  to  ASCII  con 

version. 


Fig.  2.  ASCI!  to  Baudot  con- 
version. 
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tion   bits,  so  there  are   128 

distinct  combinations,  or 
ASCII  characters.  An  eighth 
bit,  the  parity  bit,  is  also 
transmitted,  but  is  generally 
ignored  at  the  receiving  end. 
The  eight  bits  are  framed  by 
start  and  stop  bits  during 
transmission    and    reception. 

The  Baudot  code  has  only 
five  information  bits,  so  there 
are  only  32  possible  combina- 
tions, tn  order  to  accommo- 
date all  the  required  letters, 
numbers,  and  punctuation 
marks,  two  of  the  Baudot 
characters  are  used  to  select 
alternate  character  sets  in  the 
printer.  These  are  called  the 
LTRS  and  FIGS  shift 
characters.  Thus  the  interpre- 
tation of  Baudot  code 
depends  upon  which  shift 
character  was  previously 
transmitted.  The  five  bits  of 
Baudot  are  also  framed  with 
start  and  stop  bits  for  trans- 
mission. 

There  is  no  simple  rela- 
tionship between  the  bit 
pattern  of  a  Baudot  character 
and  the  pattern  of  the 
corresponding  character  in 
ASCII.  This  means  that  there 
is  no  way  to  use  a  few  logic 
g^ites  to  translate  Baudot  to 
ASCII.  What  is  required  is  a 
translation  tabic.  If  such  a 
table  is  coded  into  a  read 
only  memory,  all  you  have  to 
do  is  to  present  the  five 
Baudot  bits  as  the  address 
input  to  the  ROM,  and  the 
seven  ASCII  bits  for  the 
corresponding  character  will 
appear  at  the  data  outputs. 
{See  Fig.  1 .)  Because  there 
are  two  possible  interpreta- 
tions of  the  Baudot  character, 
a  flip-flop  is  used  to 
remember  the  shift  status, 
and  the  output  of  the  flip- 
flop  is  used  as  a  sixth  address 
bit.  When  this  bit  is  high, 
figures  are  generated,  and, 
when    it    is    low,   letters  are 


ROM 
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"ULTUJTJTT 


"U-LTLT 


Fig,  3.  Conversion  of  send  TTY  data. 
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generated.  The  complete  con- 
version table  requires  64 
seven-bit  words  in  the 
memory. 

Conversion  from  ASCII  to 
Baudot  can  be  done  with  a 
ROM  having  seven  address 
inputs  and  five  data  outputs. 
(See  Fig.  2.)  It  is  also  possible 
to  use  a  smaller  ROM  and  do 
some  of  the  conversion  with 
external  logic,  but  this 
approach  generally  results  in 
a  more  complex  circuit. 
Again,  a  flip-flop  is  used  to 
remember  the  current  shift 
status.  ASCII  to  Baudot 
conversion  is  complicated  by 
the  requirement  that  the 
FIGS  or  LTRS  characters 
must  be  inserted  into  the  data 
stream,  so  that  the  receiving 
station  interprets  the  data 
correctly.  Whenever  the 
incoming  ASCII  changes  from 
letters  to  figures,  a  FIGS 
character  must  be  generated, 
and  when  the  ASCII  returns 
to  letters,  a  LTRS  character 
must  be  generated. 

So  far  I  have  been 
discussing  the  conversion  of 
parallel  data  from  one  code 
to  another.  This  tan  be  done 
within  a  few  microseconds, 
because  all  the  incoming  data 
bits  are  present  simultaneous- 
ly. However,  RTTY  signals 
are  transmitted  in  serial  form 
with  start  and  stop  pulses. 
This  means  that  a  serial  10 
parallel  conversion  musi 
precede  the  code  conversion, 
and  a  parallel  to  serial 
conversion  must  follow  it. 
Fig.  3  shows  the  letter  R  in 
Baudot  code  being  converted 
to  serial  ASCII.  The  serial 
input  is  controlled  by  a  clock 
running  at  a  fixed  frequency 
determined  by  the  baud  rate 
of  the  incoming  signal.  For 
example,  Baudot  code  having 
a  maximum  speed  of  60 
wpm  has  a  baud  rate  of 
45.45.  Likewise,  the  serial 
output  is  controlled  by 
another  fixed  frequency 
clock.  In  the  case  of  ASCII 
with  a  maximum  speed  of 
100  wpm,  the  baud  rate  is 
1 10.  Thus,  a  speed  conversion 
is  obtained,  as  well  as  the 
code  conversion.  In  the  case 
illustrated^  if  the  Baudot  is 
arriving  at   maximum  speed, 


the  ASCII  will  be  leaving  the 
output  side  at  about  half  its 
maximum  speed  There  will 
be  pauses  between  the 
characters,  and,  during  the 
pauses,  the  output  line  will 
remain  in  a  marking  state. 
This  is  a  result  of  the  upward 
conversion  of  speed. 

When  a  downward  speed 
conversion  is  required  (for 
example,  when  converting 
from  100  wpm  ASCII  to  60 


wpm  Baudot),  the  average 
speed  of  the  incoming  data 
must  be  restricted  to  60 
wpm.  Otherwise  a  condition 
known  as  overrun  will  occur, 
and  some  characters  will  be 
lost  This  is  no  problem  when 
I  am  typing  on  my  33ASR 
because  t  can  only  type  at  10 
wpm  or  so.  However,  in  the 
situation  when  a  steady 
stream  of  data  is  arriving  at 
100  wpm,  there  is  noway  on 


earth  to  convert  it  and  make 
it  print  on  a  60  wpm 
machine.  You  might  think 
that  a  memory  that  would 
store  the  excess  characters 
would  solve  the  problem,  but 
eventually  the  memory  would 
fill  up,  and  the  overrun  would 
still  occur.  The  only 
solution  is  to  limit  the  speed 
of  the  incoming  data  to  a 
level  that  the  converter  can 
handle. 
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Fig,  4(a)*  Two-way  code  converter,  Baudot  to  ASCII  and  ASC/l  to  Baudot  with  integral  Baudot 
speed  conversion.  Main  circuit.  Design;  main  circuit  -  Gary  Mills  VE4CM;  interface  —  John 
Delaive  VE4YD;  board  —  Bert  Franz  VE4BF;  design  box  and  drawings  —  Fritz  H*  Hellmuth 
VE4XO. 
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Fjg,  4(b).  ASCII 
Circuit  Description 

The  transfation  tables  for 
both  conversions  are  contain- 
ed in  a  single  1702  PROM, 
This  device  has  a  capacity  of 
256  eight-bit  words,  giving 
me  lots  of  space  to  play  with. 
There  are  eight  address  inputs 
and  eight  data  outputs.  The 
way  I  have  partitioned  the 
memory  may  be  seen  in  Table 
1 .  The  desired  portion  of  the 
memory  is  selected  by  the 
high-order  address  bits. 

For  example,  when  bit  8  is 
high>  the  table  to  convert 
Baudot  to  ASCII  is  selected* 
The  five  low-order  address 
bits  are  the  incoming 
character  to  be  translated. 
Bits  6  and  7  are  used  to  select 
portions  of  the  table  that 
convert  Baudot  letters  or 
figures,  as  well  as  a  special 
portion  that  is  designed  to 
provide  automatic  unshift  on 
space.  When  address  bit  8  is 
low,  the  ASCII  to  Baudot 
conversion  is  selected.  The 
seven  low-order  address  bits 
are  the  incoming  ASCII 
character.  Bits  6  and  7  are 
changed  from  data  to  control 
information  by  a  74153 
multiplexer,  which  behaves 
like  a  two-pole  4-position 
switch. 

The  data  contained  in  the 
storage     locations     of     the 


and  Baudot  clock. 

memory  consists  of  a 
character  in  the  low-order 
bits  and  control  flags  in  the 
high-order  bits,  In  this 
manner,  it  is  never  necessary 
to  decode  a  character  to 
determine  what  to  do  with  it. 
For  the  Baudot  to  ASCII 
conversion,  seven  data  bits 
are  occupied  by  the  ASCII 
character.  Bit  8  contains  the 
current  shift  status.  For  the 
ASCII  to  Baudot  conversion, 
more  control  flags  are 
required,  but,  fortunately, 
the  Baudot  character  only 
occupies  five  bits.  Bit  6  is  the 
Baudot  shift  required  for  that 
character.  Bit  7  is  a  flag  that, 
when  on,  says  to  inhibit 
insertion  of  the  shift  charac- 
ter. It  is  used  for  characters 
that  may  be  transmitted  in 
any  shift  Bit  8  is  another  flag 
which  causes  the  entire 
character  to  be  ignored.  It  is 
used  for  ASCII  codes  that 
have  no  Baudot  equivalent, 

The  insertion  of  LTRS  and 
FIGS  characters  in  a  stream 
of  Baudot  is  done  by  a  five- 
bit  multiplexer  which  is 
constructed  of  a  741 57  and  a 
pair  of  NAND  gates.  A  single 
control  line  is  used  to  switch 
from  the  output  of  the 
PROM  to  the  shift  character, 
which  is  hard-wired  except 
for  the  middle  bit.  This  bit  is 


AMPHEMOL  57  20500-7 
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ON  MODEL  53  OR  35 1 
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Fig.  5.  Teletype  Model  33  or  35  interface. 


obtained  from  the  shift  status 
kept  in  the  74109  flip-flop. 
The  decision  to  insert  a  shift 
character  is  produced  by  a 
7410  triple  NAND  gate, 
which  is  connected  in  an 
exclusive  OR  configuration. 
This  device  compares  the 
shift  status  in  the  flip-flop  to 
the  shift  information  coming 
from  data  bit  6  of  the  PROM. 

The  serial  to  parallel  and 
parallel  to  serial  conversions 
are  performed  by  a  pair  of 
AY5-1013  UARTs.  Each 
UART  contains  a  serial 
receiver  and  a  serial  trans* 
mitter.  The  two  sections  are 
independent,  except  for  some 
control  information  which 
defines  the  structure  of  the 
serial  data.  Besides  the  data 
inputs  and  outputs,  each 
section  has  status  lines  that 
are  used  for  communication 
between  the  UART  and  the 
control  circuits.  When  the 
UART  receiver  has  a  charac- 
ter ready,  it  sets  the  DAV 
(data  available)  line  high.  The 
external  circuit  should 
process  the  character  and 
then  indicate  that  it  is  no 
longer  needed  by  strobing  the 
RDAV  (reset  data  available) 
line.  The  transmitter  section 
has  a  TBMT  (transmitter 
buffer  empty)  line,  which 
goes  high  when  the  buffer  is 
empty*  The  external  circuit 
should  wait  until  TBMT  is 
high  and  then  may  load  a 
character  into  the  transmitter 
by  strobing  the  DS  (data 
strobe)  line. 

The  portions  of  the  circuit 
I  have  described  so  far  are  all 


concerned  with  operations  on 
five-  or  seven-bit  parallel 
characters.  The  PROM,  multi- 
plexers, and  UARTsrun  under 
the  control  of  three  other 
portions  of  the  circuit,  which 
I  am  about  to  describe*  First, 
there  is  the  ASCII  sequence 
generator,  which  consists  of 
one  flip-flop  and  two  NAND 
gates.  When  the  DAV  from 
the  Baudot  UART  goes  high, 
the  sequencer  waits  for  1/2  a 
clock  and  then  puts  out  a 
negative  pulse  for  1/2  a  clock. 
This  pulse  loads  a  character 
into  the  ASCII  UART,  clears 
the  data  available  flag  in  the 
Baudot  UART,  and  loads  the 
shift  flip-flop. 

The  Baudot  sequence 
generator  consists  of  a  74161 
binary  counter,  a  7442 
decoder,  a  7454  AND-OR- 
INVERT  gate  and  a  few 
NAND  gates  and  inverters. 
The  sequence  is  initiated 
when  the  DAV  from  the 
ASCII  UART  goes  high. 
Table  2  shows  the  steps  that 
the  circuit  goes  through.  The 
output  signals  are  negative 
pulses  that  are  used  to  toad 
characters  into  the  Baudot 
UART,  load  the  shift  flipTlop, 
and  clear  the  data  available 
flag  in  the  ASCII  UART.  The 
74161  is  connected  as  a  3-bit 
counter,  so  it  has  eight  states. 
Its  output  is  decoded  by  the 
7442,  The  two  count  enable 
inputs  of  the  counter  are  used 
to  hold  the  counter  in  a  given 
state  when  necessary.  The 
AOl  gate  controls  parallel 
loading  of  data  into  the 
counter,  permitting  jumps  to 
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new  states. 

Finally,  there  is  the  mode 
switching  circuit,  consisting 
of  one  JK  flip-fop  and  a 
couple  of  NAND  gates.  When 
the  flip-flop  is  in  the  high 
state,  the  Baudot  to  ASCII 
conversion  is  selected  by 
enabling  the  Baudot  UART, 
addressing  the  upper  half  of 
the  PROM,  and  jpttng  the 
DAV  line  to  the  ASCII 
sequencer.  In  a  similar 
manner,  the  ASCII  to  Baudot 
conversion  is  selected  when 
the  flip-flop  is  in  the  low 
state.  Input  to  the  mode 
switching  circuit  comes  from 
the  DAV  lines  of  the  two 
UARTs.  With  no  inputs,  the 
riip-flop  toggles.  When  an 
input  signal  appears,  the  flip- 
flop  holds  in  the  required 
state  until  the  conversion  is 
completed  and  the  DAV  is 
cleared.  It  then  switches  to 
the  other  state  if  the  DAV 
from  the  other  UART  has 
on,  or  It  just  toggles  if 
is  no  input.  Note  that 
is  plenty  of  time  to 
interlace  the  conversions  this 
way  because  the  control 
circuits  are  clocked  at  16 
times  the  baud  rate. 

The  clock  generator  con- 
sists of  a  master  oscillator  and 
two  divider  chains.  The  555  is 
connected  as  a  free- running 
oscillator  at  J  05.6  kHz.  This 
frequency  i§  divided  by  60  to 
produce  the  ASCII  clock.  The 
Baudot  divider  chain  consists 
of  three  74161  binary 
counters  connected  as  pro- 
grammable dividers.  The  first 


come 
there 
there 


two  divide  by  29  or  44,  and 
the  third  divides  by  2,  3,  4  or 
5  to  produce  the  Baudot 
clocks  for  the  four  speeds 
ranging  from  60  to  100  words 
per  minute.  All  clock  outputs 
are  accurate  to  better  than 
0.2%,  once  the  master  clock 
is  set.  It  would  be  possible  to 
economize  there  by  using 
separate  555  oscillators  for 
ASCII  and  for  Baudot, 
particularly  if  only  one 
Baudot  speed  were  desired. 

Design  Criteria 

In  designing  the  code 
converter,  I  generally  fol- 
lowed the  recommendations 
of  the  Fairchild  TTL  hand- 
book.1 You  will  notice  that 
there  are  no  monostable 
multivibrators  or  RC  coupling 
elements  in  the  circuit  This 
allows  me  to  retain  the 
inherent  noise  immunity  of 
TTL  logic.  Also,  I  have  used 
synchronous  edge-triggered 
flip-flops  and  counters  in  the 
control  circuitry.  These 
devices  are  only  sensitive  to 
input  conditions  during  the 
low  to  high  transition  of  the 
clock.  The  use  of  synchro- 
nous logic  makes  the  design 
very  predictable  and  free  of 
glitches  and  unexpected 
states.  I  also  paid  attention  to 
the  fan-out  rating  of  the 
devices.  Most  TT  L 
compatible  MOS  devices  such 
as  the  UARTs  and  the  PROM 
are  able  to  drive  only  one 
standard  TTL  load.  Where 
more  drive  was  required,  I 
used    gates    or    inverters    as 


Address 
Hex  Binary 


Data 
Hex      Binary 


Character 


Purpose 


00 
01 

■  ■  I 

IB 

30 
31 

3F 

40 
41 
42 

■    *    p 

61 
62 

.  .  . 
7F 

SO 
81 

9B 

or* 

9D 

9E 
9f 

A0 
A1 

m     *     § 

BE 
BF 

CO 

DF 


00000000  40 

00000001  FF 


01000000        NUL 
11111111 


00011011        5B        01011011        ESC 


ASCII  to  Baudot 


Cnti  and  Figs. 


00110000  36 

00110001  37 
001 11111  39 

01000000  FF 

01000001  03 
01000010  19 

01100001  03 

01100010  19 


00110110  0 

00110111  1 
001 1 1001  ? 

11111111 

00000011  A 

00011001  B 

0000001 1  a 

00011001  b 


ASCII  to  Baudot 


Letters 


01111111        5F        01011111        RO 

10000000  00        00000000       BLNK 

10000001  45        01000101        E  Baudot  to  ASCII 


10011011  82 

10011100  4D 

10011101  58 

10011110  56 

10011111  7F 

10100000  80 

10100001  B3 

10111110  BB 

10111111  7F 

11000000  80 

11011111  7F 


10000010 
01001101 
01011000 
01010110 
01111111 


FIGS 

M 

X 

V 

LTRS 


Unshifted 


10000000       BLNK 
10110011       3 


10111011 
01111111 


Baudot  to  ASCII 


Shifted 


LTRS 


10000000       BLNK 
01111111        LTRS 


Auto  unshift 
on  space 


EO  11100000       FF        11111111 

Unused 
FF  11111111        FF        11111111 

Table  h  Translation  tables  contained  in  the  PROM,  Complete 
listings  of  the  tables  may  be  obtained  from  the  author. 


buffers.  Another  solution 
would  be  to  drive  only  low- 
power  Schottky  TTL  from 
the  MOS.  In  this  case,  up  to 
four  LSTTL  inputs  could  be 
driven. 

Interfacing 

The  logic  levels  at  the 
serial  input  and  output  lines 
of  the  two  UARTs  are 
TTL-compatible  -  that  is, 
Mark  =  1  =  +5  V  and  Space  = 
0=  0  V.  These  lines  may  be 
connected  directly  to  any 
other  TTL  logic,  but,  usually, 
some  interfacing  is  required 
for    equipment    such    as    a 


terminal  unit  or  a  TTY 
machine.  Considering  the 
ASCII  end  first,  the  most 
common  requirement  would 
be  connection  to  a  20  mA 
current  loop.  If  you  are  lucky 
enough  to  have  a  Model  33  or 
35  Teletype  that  was  former- 
ly used  for  TWX  service 
(there  will  be  a  telephone  dial 
on  the  right-hand  side),  the 
circuit  of  Fig.  5  is  for  you* 
You  will  find  two  50-pin 
micro  ribbon  connectors, 
dangling  underneath  the 
machine,  that  formerly 
connected  to  the  modem 
(Bell      101C     Dataset).     No 


State 

Function 

0 

If  bit  8  =  1,  jump  to  6 

1 

11  bit  1  =  1  or  shift  not  changed,  jump  to  4 

2 

Strobe  DS 

3 

Wait  for  TBMT 

4 

Wait  for  TBMT 

5 

Strobe  DS 

6 

Strobe  RDAV 

7 

Wait  for  TBMT,  jump  to  0 

Table  2.  Steps  of  the  ASCII  to  Baudot  sequence. 
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modifications  to  the  machine 
are  required.  Just  obtain  a 
mating  female  connector, 
wire  it  to  the  interface  and 
plug  it  in.  You  will  also 
require  a  source  of  plus  and 
minus  20  volts  at  30  mA  or 
so,  A  Model  33  does  not  use 
the  +20,  so  this  may  be 
omitted.  The  connections  to 
pins  1  and  2  are  the  printer 
loop,  and  the  connections  to 
pins  7  and  8  are  the  keyboard 
loop.  If  you  have  a  Model  33 
without  all  the  telephone 
stuff,  just  forget  about  the 
connector     and     wire     these 


lines  directly  to  the  machine. 
At  the  Baudot  end  of  the 
converter,  the  usual  require- 
ments will  be  connections  to 
a  terminal  unit  (demodulator) 
and  to  an  AFSK  oscillator 
(modulator).  Interfaces  for 
the  popular  ST -6  and  AK-1 
are  shown  in  Fig.  6.  The  ST -6 
interface  is  very  tolerant  of 
input  levels  and  may  be  used 
with  many  other  sources  of 
Baudot.  The  AK-1  interface 
may  be  modified  to  an  open 
collector  stage  or  to  a  higher 
voltage  stage  for  use  with 
other     modulators.     If    you 


Fig,  9.  Tape  reader  control. 

need  both  positive  and 
negative  levels  to  drive  an 
FSK  diode,  use  the  interface 
shown  in  Fig,  7. 


power  supply  is  given  in  Fig, 
8.  Many  other  designs  would 
work  equally  welL 


Power  Supply 

The  code  conve 
requires  a  regulated  +5,0  volt 
supply  at  about  600  mA  and 
a  regulated  -12  vott  supply  at 
about  50  mA,  In  addition, 
voltages  of  -20  and  +20  at 
about  30  mA  may  be 
required  for  the  interfaces. 
Regulation  is  not  necessary 
here.  One  design  of  a  suitable 


Tape  Controller 

When  I  run  a  tape  on  my 
ASR  Teletype,  I  get  overruns 
in  the  code  converter 
resulting  in  missing  characters 
in  the  60  wpm  Baudot  out- 
put. A  simple  solution  to  this 
problem  is  shown  in  Fig,  9, 
The  555  is  connected  as  a 
free-running  oscillator,  with 
the  frequency  adjustable 
from  2  to  10  Hz.  The  relay 


Parts  List 

C1 
C2 

C3 
CX1-CX11 

CR1 

Q1,Q2, 
Q3,  Q4 

R1 

R2,  6\  7,9,21,22 

R3 

R4 

R5 

R10,  12,13,  17 

R11,15 

R14 

R16 

RIB 

R19 

U1, 2,  4,6, 7,8 

U3 

U5 

U9 

U10,  11 

U12 

U13 

U14 

U15,  16 

U17 

U18,  23,24,25 

U19 

U20 

U21 

U22 

U26 


10  uF,  25  V  electrolytic  capacitor 

680  pF  mica 

» 

.001,  50  V  ceramic  disc 

.05-.  1,  25  V  disc  ceramic  despiking  capacitors 

1 N914  or  similar  silicon  diode 

2N39Q4  or  similar  NPN  transistor 
2N3906  or  similar  PNP  transistor 

100  Ohm  1/2  Watt  resistor 

2.7k  Ohm  %  W  (1_5-6.8k  Ohm  acceptable}  pullup  resistors 

4.7k  Ohm  %  W 

5.6k  Ohm  ¥*  W 

2.5k  Ohm  potentiometer,  printed  circuit  style  (multi-turn  preferred)  Master  Clock  Adj, 

1  k  Ohm  Y*  W 

10k  Ohm  !4W 

330  Ohm  'A  W 

3.3k  Ohm  Yz\N 

Ik  Ohm  1  Watt 

15kOhm1/*W 

7400  TTL  integrated  circuit  DIP  chip 

7454 

7410 

7474 

AY5-1013  General  Instruments  UART 

74153 

1702  UV  erasable  PROM 

74157 
7404 
74109 
74161 


555  timer 

7490 

7492 

FCD  810  optocogpler,  Fairchild 


A  semi-kit,  consisting  of  a  double-sided  PC  board  with  plated-through  holes,  a  1702  EPROM  programmed  and  tested, 
sockets  for  U10,  Ull ,  U13  and  complete  assembly  instructions,  is  available  at  a  cost  of  $62*50  from:  VE4  LOGIC,  76  St. 
Clair  Blvd.,  Winnipeg,  Manitoba,  Canada  R2C  0V2, 
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contacts  close  once  during 
each  oscillator  cycle,  causing 
the  tape  reader  (TD)  to  trans- 
mit one  character.  With  this 
circuit,  you  can  adjust  the 
speed  of  the  tape  to  a  speed 
that  the  converter  can  accept, 
and  everything  runs  just  fine 
with  no  missing  characters. 
You  can  cut  a  tape  from  a 
received  Baudot  signal  and 
transmit  it  later,  or  make  a 
tape  locally  from  the  ASCII 
keyboard  and  transmit  it  in 
Baudot  code. 

One-way  Conversion 

The  first  code  converter  I 
built  is  shown  in  Fig.  10,  It 
has  two  UARTs,  the  same 
PROM,  one  7404  and  one 
7474.  I  used  separate  555 
clocks  running  at  727  Hz  and 
1760  Hz.  If  you  want  to 
make  a  gradual  start  into 
code  conversion,  or  if  you 
just  want  to  listen  in  on 
amateur  and  commercial 
activity,  then  this  circuit  is 
ideal.  If  you  later  decide  you 
want  to  transmit  as  well,  the 
circuit     could     easily     be 


expanded    to    the    two-way 
version. 

Construction 

I  assembled  the  prototype 
of  the  code  converter  on  an 
IC  breadboard  and  had  no 
particular  problems.  Every- 
thing worked  just  the  way  the 
circuit  logic  and  manufactur- 
er's data  sheets  predicted  it 
would,  the  moment  I  plugged 
it  into  the  breadboard.  A 
group  of  local  amateurs, 
VE4BF,  VE4CM,  VE4XD 
and  VE4YD,  was  formed  to 
design  and  produce  PC  boards 
for  the  converter.  Because  of 
the  circuit  complexity!  we 
decided  upon  a  double-sided 
board  with  plated-through 
holes.  Several  copies  have 
now  been  built  using  this 
board.2 

If  you  build  the  circuit  (or 
part  of  it)  yourself,  using 
your  own  board  or  hand- 
wiring  or  wrapping,  there  is 
nothing  critical  about  the  lay- 
out. Just  follow  normal  TTL 
construction  practices,  keep 
the    interconnections   shorter 


BAUDOT 
JlMPUT 


OUTPUT 


Fig.  10.  Baudot  to  ASCII  one-way  conversion. 


than  18  inches,  and  bypass 
the  supply  buses  occasionally. 
The  only  adjustment  required 
is  the  clock  trimmer.  This  can 
be  set  with  a  counter  if  it  is 
available.  It  not,  do  it  on 
received  signals  by 
determining  the  range  over 
which  error- free  copy  is 
obtained  and  then  setting  the 
trimmer  to  the  midpoint  of 
the  range.  !  can  give  very  few 
suggestions  on  trouble- 
shooting, other  than  to  try  to 


localize  the  trouble  to  a  small 
portion  of  the  circuit.  If  you 
use  only  first  quality  ICs,  the 
circuit  should  work  the  first 
time  you  try  it,  and  no 
debugging  will  be  required,  ■ 

References 

1.  The  TTL  Applications  Hand- 
book, Fairchild  Semiconductor, 
Mountain  View  CA, 

2.  Boards,  programmed  PRO  Ms 
and  some  other  parts  are  available 
from:  VE4  LOGIC,  76  St.  Claire 
Blvd,,  Winnipeg,  Manitoba, 
Canada  R2C  0V2. 
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ADVANCED  COMMUNICATION 

EQUIPMENT 


QTR^24 
World  Clock 


% 


o 


VI 


Lett  to  right  -   FRG-7,  Solid  State  Synthesized  Communications  Receiver   *    FR-101  Digital,  Solid  State  Receiver  ■  SP-101B, 
Speaker  •  FR-101 ,  Digital  Solid  State  Receiver  •  FL-101,  100  W  Transmitter  *  FL  2100B.  1200  W  PEP  Input  Linear  Amplifier 


A\\\M»?««WS"% 


Left  to  right  -   FT-6208,  6  Meter  Transceiver  *  YP-150,  Dummy  Load  Wattmeter  •  YO-100,  Monitor  Scope  *  FTV-250, 
2  Meter  Transverter  •  FTV-650,  6  Meter  Transverter  •  FV-101B,  External  VFO  *  FT-101E  1 60-1 0M  Transceiver 


Left  to  right  -  YC-601,  Digital  Frequency  Display   •   YC-355D,  Frequency  Counter   •   FP-301,  AC  Power  Supply   •  FT-30IS 
Digital,  All  Solid  State  Transceiver  *  FV-301,  External  VFO  •  FT-221,  144-14S  All  Solid  State  All  Mode  Transceiver 
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THE  PACESETTER 
IN  AMATEUR  RADIO 


TS70flA 


5539.00 


2M  ALL  MODE  BASE/MOBILE  TRANSCEIVER . 
SS0  (upper  and  lower),  FM,  AM  and  CW.  AC  and 
OC  4  MHz  band  coverage  (144  to  148  MHz).  Dial 
in  receiver  frequency  and  TS-700A  automatically 
switches  *  miner  freq,  600  KHz  for  repeater 
Operation.  Xmit,  Rev  capability  on  44  Ch,  with  1 1 
xtals. 


TR7400A 


S399.QG 


2M  MOBILE  TRANSCEIVER.  Synthesized  PLL. 
Selectable  output,  25  watts  or  10  watts.  6  Digit 
LED  freq,  display.  144-148  MHz,  BOO  CH.  in  5 
KHz  steps.  BOO  KHz  repeater  offset.  Continuous 
tone-coded  squelch  (CTSC).  Tone  Burst. 


TS-B20 


$869.00 


SSB  TRANSCEIVER.  PLL  RF  Monitor  Noise 
B  tanker.  Digital  hold  locks  counter  &  display  at 
any  frequency,  bul  allows  VFO  to  tune  normally. 
True  RF  compressor  adjustable  speech  processor. 
IF  shift  control,  RF  attenuator.  VOX,  GAIN, 
AMI  VOX  and  VOX  delay  controls,  fif  negative 
feedback.  Optional  digital  readout.  ORS  Dial.  High 
stability  FET  VFO. 


PS-5 


S79.00 


BYNAM1C  MICROPHONE, 
Oesigned   especially  for 
homes.  PTT  and  lock 
switches.  600  or  50K  ohm 


a 


-1    ■         -i               _ 

|g8 

i 

»  -    -  i— — i  -  — , 

o 


TR-720OA 


$249.00 


TS520S 


S  649.  OO 


SSB  TRANSCEIVER.  Proven  In  the  shacks  of 
thousands  of  discriminating  harm,  field  day  sites. 
DX  and  contest  stations  and  mobile  installations. 
Superb  engineering  and  styling. 


SP-S20  $2235 

Optional  external  speaker  for  better  readability. 

TV-502  $24900 

TRANSVERTER*  Puts  you  on  2M  the  easy  way. 
144  145.7  MHz  or  optional  145  146  MHz. 


2M  MOBILE/BASE  FM  TRANSCEIVER.  Ignition 
interference  control.  2  pole  Xtal  filter  in  IF  revr. 
Protection  tor  final  stage  transistor  &  reverse 
polarity  connections.  Priority  Ch.  switch,  Quick 
release  mount.  LEO  CH.  indicators.  Switchabie 
TOW  or  1W  output. 


MC50 


$33.50 


Dynamic  microphone  designed  expressly  for  ama 
teur   radio  operation.  Complete  with  PTT  and 
LOCK  switches,  and  a  microphone  plug.  (600  or 
50k  ohm) 


VF  0-820 


$145.00 


COMMUNICATIONS  RECEIVER.  1.8  lo  29 J 
MHz,  WWV  and  CB  band.  50  MHz,  144  MHz  con- 
vener optional.  Stable  VFO  &  oscillator  for  5 
fixed  chaneels.  1  KHz  dial  readout  Xtal  filters 
(SSB/8  pole,  CW/B  pole,  AM/6  pole).  Squelch. 
S  meter.  Noise  blanker 


S599-S19.94    R599AS459.00     T599D  S479  DO 

SSS  TRANSMITTER.  3,5  to  23J  MHz.  Stabie 
VFO.  1  KHz  diet  readout.  B  pole  Xtal  filter.  AM 
X mission  available.  Built-in  AC  pwr  supply.  Split 
frequency  control  available. 


Designed  exclusively  for  use  with  TS-B20.  RIT 
circuit  and  control  switch.  Fully  compatible  with 
optional  digital  display. 

VF 0  520  (Not  Shown)  $1 16.00 

Solid  State  Remote  VFO.  RIT  circuit  with  LED 
indicator. 


TR2200A 


5229,00 


PORTABLE  2M  FM  TRANSCEIVER.  12  Ch. 
capacity.  Removable  telescoping  antenna.  External 
12  VOC  or  tnternaj  Nl  CAD  batteries.  146-148 
MHz.  6  CH.  supplied,  Switchabie  2W  or  400 mW 
output 


R-300 


523900 


ALL  BAND  COMMUNICATIONS  RECEIVER. 
AC,  batteries  or  external  DC.  1 70  KHz  to  10  MHz 
in  6  bands.  Foreign  broadcasts  or  ham  radio  in 
AM,  SSB  and  CW.  Dual  gate  MOS  FET  transistors 
&  double  conversion.  Band  spread  dial.  500  KHz 
marker. 
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DRAKE 


® 


KNOWN  FOR  QUALITY 
THROUGHOUT  THE  WORLD 


RECEIVERS 

SSR-1 

General  Coverage,  .5  to  300  MHz 

$350.00 

SPR-4 

Programmable,  Solid  State 

$629,00 

DSR-2 

VLF-HF    Digital   Synthesized  SSB, 

AM,  CW,  ISB,  RTTY 

$2950.00 

R-4C 

C-Line.  HF.  160-10M 

$599.00 

4NB 

Noise  Blanker  for  R-4C 

$52*00 

5NB 

Noise  Blanker  for  SPR-4 

$70.00 

TRANSMITTER 

T4XC 

C  Line.  HF.  160-1 0M 

$599.00 

TRANSCEIVERS 

TR-4CW 

80-10M.  SSB,  AM,CW 

$699.00 

TR-33C 

2M,  FM,  12  CH.  Portable 

$229.95 

MMK-33 

Mobile/Dash/Desk   Mount  for  TR- 

33C 

$12.95 

34PNB 

Plug-In    Noise    Blanker    for    TR-4 

Series 

$100.00 

MMK-3 

Mobile  Mount  for  TR*4 

$7.00 

RV^C 

Remote  VFO  for  TR-4  CW 

$1 50.00 

FF-1 

Crystal  Control  for  TR-4 

$46.95 

SYNTHESIZER 

FS-4 


General    Coverage   for  4-Line 
SPR-4 


LINEAR  AMPLIFIER 


L-4B 


MATCHING  NETWORKS 


$250.00 


Linear  and  w/power  supply  &  tubes       $895.00 


MN-4 

Antenna  Matching  Network,  200W 

$120.00 

MN-2000 

Antenna  Matching  Network,  1000W 

$240.00 

RCS4 

Remote  Control  Antenna  Switch 

$120.00 

W~4 

RF  Wattmeter,  1.8  to  54  MHz 

$72,00 

WV-4 

RF  Wattmeter,  20  to  200  MHz 

$34.00 

7072 

Hand  Held  Microphone 

$19.00 

7075 

Desk  Top  Microphone 

$39,00 

1525EM 

Pushbutton  Encoding  Microphone 

$49.95 

HS-1 

Head  Phones 

$10.00 

AA-10 

TOW,  2M  Amplifier 

$49,95 

TV-30D-HP 

300  ohm  High  Pass  TV  Set  Filter 

$10.60 

TV-75HP 

75  ohm  High  Pass  TV  Set  Filter 

$13.25 

TV-42-LP 

Transmitter  Low  Pass  Filter.  100W 

$14.60 

TV-3300-LP 

Transmitter  Low  Pass  Filter.  1000W 

$26,60 

TV  5200- LP 

Transmitter  Low  Pass  Filter.  1Q00W. 

1 0GW,  6M 

$26.60 
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COLLINS  AMATEUR  EQUIPMENT 


KWM-2A  TRANSCEIVER  $3533,00 

Unmatched  for  mobile  and  fixed  station  applications.  175W 
on  SSB,  160W  on  CW.  Switch  select  up  to  14  optional  Xtals. 
Can  be  used  for  RTTY.  Filter  type  SSB  generation,  Automatic 
load  control.  Inverse  RF  feedback.  Reimeability-tuned  variable 
oscillator. 


75S-3C  RECEIVER  $2504.00 

Sharp  selectivity,  SSB,  CW  and  RTTY,  Single  control  rejection 
tuning.  Variable  BFO.  Optional  mechanical  filters  for  CW, 
RTTY  and  AM,  2.1  KHz  mechanical  filter.  Zener  regulated 
oscillators.  3-position  AGC, 


32S-3A  TRANSMITTER  $2597.00 

Cowers  all  ham  bands  between  3,4  MHz  and  30  MHz.  Nominal 
output  of  100W.  175W,  SSB  and  160W  CW.  Dual  conversion. 
Automatic  load  control.  RF  inverse  feedback.  CW  spotting 
control.  Collins  mechanical  filter. 


312B-3  SPEAKER 

$80,00 


O 


30L-1  LINEAR  AMPLIFIER 


$1536.00 


1000  watts  PEP  an  SSB  and  1000  Average  on  CW.  Single  con- 
trol rejection  tuning  (50  dB).  Variable  BFO.  2.1  kHz 
Mechanical  filter.  Zener  regulated  oscillators.  3  position  AGC. 
Exclusive  comparator  circuit. 


1 


3121-4 
•         SPEAKER  CONSOLE 

$546.00 


516F-2  AC  POWER  SUPPLY 
$440.00 


3138*5  VFO  CONSOLE 
$1212.00 


302C-3  DIRECTIONAL  WATT  METER 

$360.00 


DL-1  DUMMY  LOAD 
$270.00 
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mm  THRULINE®  WATTMETER 


•  BUY  ONLY  THE  ELEMENTS  YOU  NEED 
AND  ADD  EXTRA  RANGES  AT  ANY  TIME 

•  READ  RF  WATTS  DIRECTLY 


Table  1 


STANDARD 
ELEMENTS 


MODEL  43 


Frequency  Bands 

(MHz) 

Power 

Range 

2- 

25- 

50- 

100- 

200- 

400- 

30 

60 

125 

250 

500 

1000 

5  watts 

5A 

5B 

5C 

50 

5E 

10  wans 

— 

10A 

108 

10C 

10D 

10E 

25  watts 



25A 

25B 

25C 

25  O 

25  E 

50  watts 

5DH 

50A 

50B 

50C 

SOD 

50E 

100  watts 

1O0H 

100A 

100B 

100C 

1O0D 

1O0E 

250  watts 

250H 

250A 

250B 

250C 

250D 

250E 

500  watts 

500  H 

500A 

500B 

500C 

50QD 

500E 

10#0  watts 

1O0OH 

1000A 

1000B 

1000C 

1O00D 

1000E 

2500  watts 

2500H 

5000  watts 

5O0OH 

Table  2 

LOW- 
POWER 
ELEMENTS 


1  watt 

Cat.  No, 

2.5  walls 

Cat,  No. 

60-80   MHz 

060-1 

6O80    MHz 

060-2 

80-95    MHz 

08O-1 

80-95    MHz 

080-2 

95-125  MHz 

095-1 

95-150  MHz 

095^2 

11LVI60MHZ 

110-1 

150-250  MHz 

150-2 

150250  MHz 

15LVI 

200-300  MHz 

200-2 

205-300  MHz 

200-1 

250-450  MHz 

250-2 

275450  MHz 

275-1 

400-650  MHz 

40l>2 

425-850  MHz 

425-1 

000-950  MHz 

000-2 

800-950  MHz 

600-1 

WE  HAVE  A  COMPLETE  STOCK  OF  ALL  BIRD  WATTMETERS  AND  SLUGS 


U  NATIONAL  RADIO  COMPANY,  INC. 


NRCI 


NCX-1000 

The  only  100D  watt,  "single  package" 
transceiver.  Heavy  duty  design  . . .  results 
of  50  years  of  design  leadership  in  amateur 
equipment.  State  of  the  art  speech  pro- 
cessing, linear  amplifier,  power  supply,  all 
in  one  package.  Nothing  extra  to  buyt 
Covers  all  amateur  bands  in  the  HF 
spectrum  , .  .  AM,  SS'  LW         *-t   600 


NCL-2000 

Linear  Amplifier.  A  full  10  dB  gain.  20 
watts  in  2000  watts  out,  Can  be  driven 
with  one  watt.  Continuous  duty  design 
utilizes  twrj  8122  ceramic  tetrode  output 
tubes,  designed  for  both  AM  and  SSB 
operation.  The  industry  standard  for  12 
years.  Thousands  in  use  all  over  the  world. 


$1,200 


•'■  •>■•  S  ■:¥  .■: 


HRO-500 

The  ultimate  short  wave  receiver.  This  synthesized  (phase  lock  loop)  receiver  incorpo- 
rates all  facilities  for  AM,  Single  Side  Band  (SSB),  and  CW  receiption  in  all  frequencies 
from  the  bottom  of  the  very  low  frequency  band  (VLF)  to  the  top  of  the  high  fre- 
quency baod  (HF).  National's  "dead  accurate*1  dial  means  no  searching  for  trans- 
missions. Dial  up  the  frequency  and  it's  there;  aeronautical,  marine,  CB,  amateur, 
military,  etc.  Continuous  coverage.  ^      rtrtA 
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VHF/UHF  AMATEUR 
&  MARINE  EQUIPMENT 


• 


VHF/UHF  AMATEUR 
&  MARINE  EQUIPMENT 

IC  245,  !46  MHz  FM  10W  XCVR.  LSI 
synthesizer  with  4  digit  LED  readout. 
Xmit  &  Rev  frequencies  independently 
programmable   60  dB  spurious  anenua- 

**  $499.00 


IC  215.    2   METER    FM   PORTABLE. 

Three  narrow  filters  tor  supeib  perform- 
ance. 3W  or  400  mW.  15  CH+  capacity. 
MOS  FET  RF  Amp  &  5  tuned  ckts, 
S-meter  front  panel.         S22Q  flf] 


$249.00 


IC-502.  6  METER  SSB  &  CW  PORTA 
BLE  XCVR.  I  nrJudes  antenna  &  battery 
pack.  3W  PEP  S  stable  VFO  for  fun  & 
FB  QSOs.  Covers  first  800  KHz  of  6M 
band,  where  most  activity  is. 


IC-211.  4  MEG,  MULTI-MODE  2M 
XCVR,  144-145  MHz  on  SSB  &  CW, 

plus  146  147  MHz  on  FM.  Work  AMAT 
OSCAR  six  or  seven.  LSI  synthesizer 
with  7  digit  LED,  MOS  FET  RF  AmpP 
5  helical  cavities,  FET  mixer  &  3  f.F, 
filters. 


$749.00 


$299.00    & 


I 


IC22S.  145  MHz  FM  10W  XCVR.  CMOS  synthesizer  can  be  set  to  any  15  KHz  ch.  between 
146  &  148  MHz  by  diode  matrix  board.  Spurious  attenuation  far  better  than  FCC  spec,  10W 
or  1W.  IDC  modulation  control. 


IC-21  A.  146  MHz  FM  10W  XCVR+  MOS 
FET  RF  Amp  &  5  helical  resonator 
filter,  plus 3  f.F.  filters.  IDC  modulation 
control.  Variable  output  pwr;  500  MW 
to  10W  Front  panel  discriminator  meter. 
SWR  bridge.  117  VAC  and  13.6  VDC 
pwr  supplies  $399.00 

DV-21.  DIGITAL  VFO.  Use  with  IC- 
21  A  to  complete  2M  band. 

.00 


$299 


IC2Q2.  2  METER  SSB 
PORTABLE  XCVR.  Puts 
sideband  in  your  hand! 
Internal  C  batteries  or  ex- 
ternal 12  VDC.  3W  PEP. 
True  I.F.  noise  blanker. 
144.0,  144.2  on  two  other 
200  KHz  bands.se lettable. 
Hamtronics  stocks  145.2 
and  145.8  146.0  MHz  lor 
calling  frequency  &  satel- 

,itfiband   $259.00 


IC-30A.  450  MHz  FM  LOW  XCVR.  1W 
or  10W.  Low  noise  MQS-FET  RF  Amp 
&  5  sectrort  befitai  filter.  22  CH. 
capacity.  S-meter  &  relative  power  out- 
put   meter.    IDC   modulation   control. 


$399.00 
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TEMPO  ONE 

AC/ONE 

VF/ONE 

TEMPO  VHF/ONE 

TEMPO  SSB/ONE 

TEMPO  2020 

FMH 

RBF  1 
DM20 

MS  2 


HF  Transceiver.  80-1 0M.  USB, 

CW&  AM 

399.130 

Power    Supply     for    TEMPO 

ONE 

99.00 

External    VFO    for    TEMPO 

ONE 

109.00 

Transceiver.  2M.  144  yo  148 

MHz  PLL 

399.00 

SSB     Adapter     for     TEMPO 

VHF/ONE 

199.00 

Transceiver.     80-1 0M.     USB. 

LSB,    CW     and     AM,      PLL. 

Digital 

759-00 

2W(    VHF/FM,    6    Ch.   Hand 

Held.  144  148  MHz 

199.00 

Wattmeter  &  SWR  Bridge 

42.96 

Desk  Mike.  600  or  50K  ohm. 

PTT  &  Lock  Switches 

39,00 

4  Ch.  Pocket  Scanning  Rcvr. 

99.00 

ATLAS 


210X 
215X 

OMK 

220CS 
350  XL 

DD6XL 

305 

311 

350-PS 
DMKXL 


Transceiver.  10-80M.  200W         679.00 
Transceiver.  15-1 60M.  200W       679.00 
Deluxe  Mig.  Kit  for  21  OX  & 
215X  48.00 

AC  Console  for  21  OX  &  21 5X      149.00 
Transceiver.  SSB.  Solid  State. 
10160M.  350W.  995.00 

Digital  Dial  Readout  for  350- 
XL  195.00 

Plug-In    Auxiliary    VFO.    For 
350-XL  155,00 

Plug  In  Auxiliary  Crystal  Os- 
cillator for  350-XL  135.00 
AC    Pwr    Supply    w/Spkr    & 
Phone  Jack  for  350-XL  195.00 
Mobile  Mounting  Bracket  for 
350-XL.  Easy  Plug  In  65.00 


SWAN 


700  CX 

VX2 

SS  T6B 

MARK  It 


1 200  X 


FP-1 


F'C-76 

WM6200 

FS-2 
SWR  3 
SWR  1A 

W2000 

WM3QQ0 

FS1 

WM1500 


MARK  II 


1200  X 


Transceiver.  700W  PEP,  SSB. 
80-10M.  USB,  LSB  or  CW 
Plug-In  VOX  for  700  CX 
Super   Selective   IF    Filter  for 
700  CX 

Linear  Amplifiers  Full   Legal 
Power.  W/100W  input.  80  TO 
Mt 

Portable      Linear     Amplifier. 
1200W  PEP.  SSB.  700W,  Ch 
300W,  AM.  80-10M. 
Hybrid  Telephone  Patch.  Con 
nect    Rcvr/Xmitter  to  Phone 
lines 


649.95 
99.95 


849.95 


349.95 


64.95 


Frequency    Counter.    5   Digit 

LED  169-95 

In-Line    Presicion    Wattmater 

for   2M.    2   Scales   to  200W\ 

Reads  SWR.  59.95 

SWR  &  Field  Strength  Meter         15.95 

Pocket  SWR  Meter  12.95 

Relative  Power  Meter  &  SWR 

Bridge  25.95 

In- Line   Wattmeter.    3  Scales 

to  2000W.  3.5  to  30  MHz  59.95 

Peak/RMS    Wattmeter.    Tells 

The  Truth  About  SSB  79.95 

Pocket  Field  Strength  Meter  10.95 

In-Line   Wattmeter,    4  Scales 

to  1500W.  2  to  50  MHz  74,95 


Linear  Amplifier.   Full   Legal 

Power,  W/100W  input,  80-10 

M.  849.95 

Portable      Linear     Amplifier, 

1200W  PEP.  SSB.  700W,  CW. 

300W,  AM.  80-1 QM.  349.95 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 
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I 


NYE  VIKING 


No,  114-310-003    $8.25  No-  1 14-31 0-004GP    $50,00       No.  114-404-002    $18.50 


No.  SSK-1     $23.95 


No.  250-46-1     $36.50 


No.  250-46-3     $44.50 


No.  250-20-1     $19.95  No.  250-0025-003     $212 


NPC 


2.5  AMP 


6  AMP 


O 


12CB4  29.95 


103R  39.95 


104R  49.95 


12  AMP 
108  RM 


25  AMP 


109R  149.95 


o 


o 


J/J 


VIBROPLEX 


/j 


"ORIGINAL" 
PRESENTATION"  39.95  "LIGHTNING  BUG" 


"CHAMPION" 
31.50 


66.00 


39.95 


VIBR0-KEYER 
33.00 


MASTERCHARGE  &  BANKAMERICARD  ACCEPTED 


DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd  •  Trevose,  Pa.  19047 


jy    — 7—  3  Kilowatt  Tuner  Matches 

Den/fOrt-  Everything  From  160  to  10 


160-10  MAT 

Built-in 
Wattmeter 

Front  Panel  Antenna 
Selector  for 
Coax,  Balanced 
Line  and  Random 


1000  to  1200  WATTS  OUTPUT 
TO  YOUR  ANTENNA 

DenHorL.  Super  Amp 


only  $299.50 


.. 


DenfforL. 

Super 

Tuner 


1 60-1 0  Meters 
Balanced  Line, 
Coax,  Random 
or  Long  Wire 
Maximum  Power  Transfer,  Xmitter  to  Antenna. 

1  KW  Model  $1 29.50        3  KW  Model  $229.50 


$499.50 


If  the  amplifier  you're  thinking  of  buying  (foesfl'i  deliver  at  lewt  $000  to  1200  watts  output, 
to  the  antenna,  you're  buying  the  wrong  amplifier. 

Our  New  Super  Amp  is  sweeping  the  country  because  harm  have  realized  that  the  DenTron 
Amplifier  will  deliver  to  the  antenna,  j output  power},  what  cuther  manufacturers  rate  as  input 
power. 

The  Supar  Amp  run*  a  full  2000  watts  P.E.P.  input  on  SSB,  and  1000  watts  DC  on  CV/',  RTTV 
Of  SSTV  100- ID  meters,  the  maximum  legal  power. 

The  Super  Amp  is  compact,  tow  profite.  has  a  solid  one-piece  cabinet  assuring  minimum  Wf 
sheilding. 

The  heart  of  our  amplifier,  the  power  supply,  is  a  continuous  duty,  sell  -contained  supply  built 
for  contest  performance. 

We  mounted  the  4  81?  A's,  industrial  workhorse  tubes,  in  a  cooling  chamber  featuring  the 
on-demand  variable  cooling  system, 

The  hams  at  DanTron  pride  themselves  on  quality  WOrk.  a/td  we  fight  to  keep  prices  down.  That's 
why  the  dynamic  DenTron  Linear  Amplifier  beats  them  all  at  $499.50. 


NOW  AVAILABLE  WITH  572  B*  FOR 


$574.50 


£ 


DefflfOTL-  ANTENNAS 

The  Shy  Openers 


SKYM  ASTER 

A  tully  dawlafwd  and  teited  27  Fool 
vertical  antenna  ej>n*tj  entire  ID,  1H„  2Dd 
■nd  40  mttei  hand*  uiina  only  on»  cleverly 
applied  wav»  trap.  A  full  1/4  wave  antenna 
on  70  maten.  Comtr  u-cted  of  haa^y  ***nv 
len  aluminum  with  «  factory  tunad  and 
iair*d  HO  Trap,  SKVfUJASTEfl  ii  weather- 
proof and  withrtandr  windi  up  to  80  rnph. 
Handle!  ?  KW  power  lavtt  and  M  tt* 
around,  roof  or  rower  mourning  fljirimh 
Inelktdad  in  our  Iguy  prlc*  of 


DenffOTL.  ANTENNA  TUNER 

The  80-10  Shymatcher 

Here's  an  antenna  tuner  for  SO  through  10  meters,  handles  500  w  P.E.P.  and  matches  your 
52  ohm  transceiver  to  a  random  wire  antenna. 


$84.50 


Alio  80  m  montio*  lor  >Op  mounting  on 
SKVMASTEfl. 


$29.50 


SKYCLAW 

A  tunahl*  monoband  high  p#f  of  man  M 
vtrrlca!  antannij  dathgnad  lo*  4Qr  60. 160 
mate*   Dp#ri1ron.      SKVCLAW  givai  you 
tha  following  jpeelrum  oovwrioH: 
BAND        BANDWIDTH 
(Mviari}  IkHx] 

164  SO 

BO  280 

40  entire  bend 

Tuniny  ii  Hiy  and  rehebJe  Rugged  eon- 
■truetian  mum  ihet  ihii  ielf-iupao*Ting 

unit  ii  weatherproof  and  tufyln**  nic*ly 
In  t00  nrph  wind*.,  Handtti  full  laoat 
power  limit, 


TRIM  TENNA 

The  antenna  your  neighbor?  will  lew*.  The 
new  DanTmn  Trim-Ten  na  with  20  mala? 
bean*  a  detigntd  for  the  diier  i  mina  ting 
amateur  wtio  wantr  tantsalic  performance 
in  an  am  IrGnmentaHv  appealing  beam.  1f* 
really  loaded!  Up  front  thete'i  a  13  foot 
6  inch  director  with  predion  Hy-O  eoili. 
And,  7  feat  behind  it  a  16  foot  drivvn 
•lament  fad  directly  with  52  ohm  coast. 
The  Trim-Tenna  mounti  easily  and  what 
a  difference  in  on-the-aif  performance  be- 
IVrtin  the  Ttim-T<nna  and  that  dipoler 
long  Wirt  in  inverted  Vee  you've  been 
Utmg.    4  ft  B  Forward  Gain  Ovnr  Dtpole. 


$129.50 


./iTi. 


$79.50 


£X1 

I'hfi  QnnTron  EX  t  Vartioal  Antannji  u 
dsufliiwJ  for  |h«  performance  minded 
antanna  experimenter.  Tha  E  X-t  i»  a  full 
40  meter,  %  wave,  33' r  salf-iupporting 
ttrtiwi.  Tha  EX-1  Ii  th*  tdtil  nnical 
for  phairnf . 


$59.50 


ALL  BAND  DOUBLET 
Thl*  All  Sand  OouWat  or  inverted  Type 
Antanna  Conn  160  thru  W  materi.  Hai 
total  length  of  130  t#*t  lT4  g*.  trrandsd 

copper  i  although  it  may  be  mada  snorter 
If  necessary .  Thii  tuned  Doublet  il  cuntcr 
lid  through  100  feei  ol  4F^0  ohm  PVC 
wwsrfid  haliintcH  I-mnimisilDtd  line.  The 
■uernbiy  it  uompleta,  Add  ropt  h)  th* 
end?  end  pull  up  into  politico,  Tune 
vtfith  the  DenTron  Super  Tuner  and 
you're  on  10  through  160  meters  with 
one  antenna!  Now  juit  for  the  DanTron 
All  Band  Doublet. 


$24.50 


Continuous  tuning  3.2  ■  30  mc 
*'L"  network 

Ceramic:  12  posihon  rotary  switch 

SO— 239  reception  a!  to  transmitter 

Random  wire  lunar 

3Q00  wit  capacitor  spring 

Tapped  inductor 

Ceramic  antenna  feed  thru 

T*  W.  B"  H,  8"  0„  Weight;    5  lbs, 


$59.50 


Denffon^  W-2  PAD 

INLINE  WATTMASTER 

Read  forward 
and  reflected 

watts  at  the 
same  time 


Tired  of  constant  switching  and  guesswork? 

Every  serious  ham  knows  he  must  read  both  forward  and  reverse  wattage  simultaneously 

for  that  perfect  match.  So  upgrade  with  the  DenTron  VY-2  Dual  in  lint  Wattrrretfr, 


$99.50 


USED  GEAR  •  TRADE  UP  •  FREE  UPS  SHIPPING  ON  PREPAID  ORDERS 
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TRITON  IV 
EQUIPMENT 


INC. 


MODEL  240  $97.00 

ONE  -  SIXTY  CONVERTER 


MODEL  941  $109. 

REMOTE  VFO 


TRANSCEIVERS 

MODEL  540-900W,  SSB/CW 
3.5  -  30  MHi  $699.00 

MODEL  544-  DIGITAL,  S00W 
SSB/CW,  3.5  ■  30  MHz 

$809.00 


MODEL  244  $197.00 

DIGITAL  READ  OUT/COUNTER 


MODEL  262  -G  $139.00 

DELUXE  POWER  SUPPLY 


I 


ARGONAUT 

MODEL  509  $359.00 

SW,  SSB/CW,  3.5-30  MHi 


LINEAR  AMPLIFIER 

MODEL  405  $159.00 
100W,  3.5  •  30  MHz 


AMMETER 
207         $14.00 


XTAL  CALIBRATOR 
206       $29.00 


KEYERS 


ELECTRONIC  KR-50 

$110.00 


ELECTRONIC 
KR20-A 


$69.50 


S 


ELECTRONIC    KR-5A 
$39.50 


KR-2A 


$17.00 


•A 


$35.00 


MASTERCHARGE  &  BANKAMERICARD  ACCEPTED 
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DIVISION  OF  TREVOSE  ELECTRONICS 

4033  Brownsville  Rd  •  Trevose,  Pa.  19047 


cinri 


Fairehild  VHf  Prqscaler  Chips 

11C01FC  High  Speed   Dun  I   5-4    Input  no/ nor 

11C05DC  I  GH*   Counter  Divide  hy  4 

11C05DM  1  GHz  Cornier  Divide  by  4 

11C06DC  UHF  Prestaler  750  tAHz  D  Type  flip/flop 

11C24DC  Dual  TTL  VCM  same  as  MC4024P 

11C440C  Phai*  Frcq    Detector  same  as  MC4044P 

llCSaDC  ECL  VCM 

UC70DC  600  MHi  fl.p/Rop  wiih  reset 

11C83DC  1    GHi   248/256   Pr«caier 

11C90DC  650  MHi  Prestaler  Divide  by  10/11 

L1C90DM  same  as  above  eicepi   Mil.  ration 

11C91DC  605  MHr  Prtstaler  Biiide  by  5/6 

11C91DM  jam*  as  above  except  Mil.  version 

95H9QDC  350  MHr  Preitaler  Divide  by  10/11 

95H90DM  same  as  above  except  Mil.  version 

95H91DC  350   MHt  Prestafer  Divide  by  5/6 

95K9IDM  same  as  above  eicept  Mil.  wnion 

T  ]    TMS4Q6O/C2107,  4K  RAM 
Batteries 

6*M>JI  12  Witt  at   IS  Amp  Hr     sGC-1215 


15  40 
74.35 

11050 

12.30 

260 

2.60 

4.53 

12  30 

2*20 

1600 

24  00 

1600 

24.00 

16  50 

9.50 
1650 

19.01 


S19.95 


Crystals 

1.000000  MHz 
5000000  MHz 
10.000000  MHi 
3579.545  KC 


JUST    ARRIVED!    These  radios    tave    just    been 
4.95        pulled  Gui  of  service.  Set  up  for  approi.  ISO  MH* 

4,95        Clean,   AH   tubes   included.  Ho  accessories.   Prices 
4.95        F0&  Pnocaii. 

2.95        Motorola  U43  GGT  549  95 

GE  TPL  S99  95 

GE  MT-33  539  95 

6EMT42N  579.95 


10,7  MH2  Narrow  band  Crystal  Filters  type  2194F  S7.95 


10.7  MHz  Cenmc  Flftf 
MuRam  SFW1Q  7MA 


i 


S395 


Johanson  and  Johnson 

Trimmer  Capacitors 


1  to  14  frf. 
1  to  20  pf- 


S1.95 
5195 


Ferrite  Beads 
12    for     .99    or 

120    far    9.99 


FETs 


2N3070 
2N343& 
2N3458 

2N3621 
2N3822 
2N4351 
2N4416 

2N4875 


1.50 
225 

1.30 
1.60 
1,50 
2.85 
1.05 
1J5 


2 N 5460 

2N5465 

2NI5565 

3N126 

MFE2000 

MFE2001 

MFE2008 

MFE2QQ9 


1 

5 
3 

1 

4 


90 
55 
45 
00 
90 
DO 
.20 
BO 


MFE30C2 

MPF102 

MPF121 

MPF4391 

U12B2 

MMF5 

40673 

40674 


] 


3  35 
45 
50 
BO 

50 
00 
39 


1.49 


2E26  !,  mi 

3B28  4.00 

4X150A  15,00 

4X1506  18.00 

4CX250B  24,00 

4CX35QA/8321     35.00 

4CX1SOOO  S1  60.00 


0X415 
572B/T160L 


25.00 
25  00 


TUBES 

an  695 

B11A  9-9B 

931A  11,95 

5849  3200 

6146A  525 

fel46B/B29BA  6.25 

6360  7.95 

6907  35.00 

7377  4000 


79B4 

8072 

8156 

8908 

8950 

4-400A 

4-250A 

4^125A 

4-65A 


4,95 

32.00 

3.95 

9,95 

5,50 

29.95 

24,95 

20.95 

15.95 


HtP,  TS510  A/U  /  H.P.  608D  UHF  Signal  Gen.  10  MHz  to  420  MHz 

$500.00 

KP.    H03-624C    /    KS16647    Microwave   Signal   Gen,    10.7  GHz   to 

1  1/7  GHz  S900.00 

Motorola  MR 510  Diodes  1000  piv  @  3  amp.  9.90  /  20  pes 

HP  623B  Microwave  test  set  6565  MHz  to  7175  MHz  S90O.Q0 

Beckman  Modal  6127   Eput  meter  with  Model  607  Heterodyne  plug 
in  DX.  to  1  GHz  $900.00 

New  Motorola  Carbon  Microphone  Model  P-7255A.  This  on  ft  is  a  "noise 
cancelling"  palm  typ«  microphone.  These  mikes  come  with  or  without 
cables.  Price  without  cables  S19.95;  wrh  cables  S29.95. 

HP.  6248  Microwave  test  set  6565  MHz  to  7175  MHz  39.00.00 
Beckman  Meter  gnO  Heterodyne  Plug-in/Freq  meter  D.C.  to  1  GHz 
S900.00 

Motorola  MCT4410CP  CMOS  tone  generator  uses  1  MHz  crystal  to 
produce  standard  duel  frequency  telephone  dialing  signal.  Directly 
compatible  with  our  12  key  Chimeric  pads.  Kit  includes  the  following, 

1     MC14410CP 

1     1  WHi  Crystal 

1     Prin-.cd  Circuit  Board  (From  Ham  Radio  Sept.  1975) 

And  All  other  parts  for  assembly  515.70 

Fairehild   95H90DC    Prescaler   divide  by   10  to  350   MHj    Will   tale  any  35 
MHr  Counter  to  350  Mm.   Kit  includes  the  following 
1     95H900C 

1  2N5179 

2  UG-88/j  BNC'i 

1     P- 1 rued  Circuit  Board 

And  all  other  parts  for  assembly.  S29  95 

Fairehild    I1C 90 DC    Prescaler   diwde    by   10   to  650  MHz    Witl   take  any  65 
MHt  Corner  to  650  MHz  or  *ith  a  82S90  it  Aril  divide  by  10/100  to  650  MHr 
i  frill  take  a  6.5  MHi  ecunter  to  650  MHi.  Kit  includes  the  folfOAmg 


1  11C90DC 

1  2N5179 

2  UG-88/U 

1  MC7805CP 

1  Bridge 


Printed  Circuit  Board  and  all  other  parts  for  assembly 
B2S9Q  add  55. 70  to  total.  559  95 


F-1BX 
F93X 
F-92A 

N-51X 
Model  0-2 

BE  12433*001 
BGH^9 

F-107Z 


TRANSFORMERS 

fc.3vit  it  fc  amps 

kSv  to  40*  at  750  mz 

6  5v  to  40v  ai  3  amp 

Isolation  HSvac  at  35va. 
6  5i   ai    3  3  amps 
6  5*  at   33  amps 

30v  at  15  ma. 

;ct  at  10  amps 

115   vac  at   lOOva  Isolation 
12V    9   4A  or  24  V   @   2A 


3  5^ 
353 

4  59 

2.80 
4.95 

.49 

&,95 
7. SO 


P6377  1 2v  at  4  amps  or  24v  at  2 

amps.  $6.30 

P6378  1 2v  at  8  amps  or  1 2v  at  4 

amps.  $10.31 

P8196  80vct  at  1 .2  amps  $6.28 


DIODES 

1N270  Germanium   Diodes       $7<95/c 


Semiech   SFMS   20K,   20KV,    10   ma, 
fast  recovery  S1.2fc  ea. 


FANS 

Porno  tor  Fun,  Mod«l  4500C  T 17  VAC,  SO  H*,  19  w. . . . 


£7.95 


RF  TRANSISTORS 


2N1561  15.00 

2N1562  15.00 

2N1692  15  00 

2N1693  1500 

2N2631  4,20 

2N2857  1  SO 

2N287&  12  35 

2N2680  2500 

2f*2927  700 

2N2947  17  25 

2N294B  1530 

2^2949  3  90 

2N2950  5.00 

2N32B7  4.30 

2N3300  1.05 

2N3302  105 

2N3307  1050 

2N3309  390 
2nJ3375/MM3375      7.00 

2N3553  180 

2N3571  410 

2^3818  600 

2*3824  3.20 

2*3866  1.09 

2N3B66  JAN  4.14 


2N3866  JAN  TX       4.85 

2N3925  6.00 

2N3927  1150 

2N394a  2.00 

2N3950  2625 

2M3%1  6.60 

2W4072  1.70 

2N4073  2  00 

2N4135  2  00 

2N4427  124 

2N44?0  20,00 

2M4440  860 

2IV4957  6  30 

2N5070  1380 

2M5090  6  90 

2N5108  3.90 

2N5109  1.55 

2N5179  63 
2N5164 

2«5216  47  50 

2N55S3  5.60 

2H5589  4.60 


2N5590  6,30 

2N5591  1035 

2JV5635  4  95 

2W5636  1195 

2N5637  20,70 

2N5643  20.70 

2M5641  4  90 

2N5643  20  70 

2N5764  27.00 

2N5841  1100 
2hi5642/MWl607  19  50 
2fi5849/MM1622     19,50 

2N5862  50  00 

2N5942  4C 

2^5922  10.00 

2*6080  545 

2N6081  8,60 

2^6082  11.25 

2N6083  12  95 

2K6064  14.95 

2M6094  575 

2N6095  10  35 

2*'&096  19  35 

2NMI97  28  00 


RF  TRANSISTORS 


MHF207  2,00 

MRF208  10  20 

WRF209  12  35 

WRF237  1.85 

MRF238  855 

MRF450  16.55 

MRF453  1955 

MRF504  675 

MRF509  5.50 

MRF511  8  60 

F620  27  00 

VRfSGOS  190 

HEPS3Q13/75  2  95 

HEPS3014/76  95 

HEP53002  11,03 

HEPS3003  29  38 

HEPS3005  9.55 

HFP53006  19.90 

HEP53007  24  95 

HEPS3008  2  18 

HEPS3010  11.34 

RCA  TA7994  50.00 

RCA  40290  248 

Keruoit  K2126  5,50 

Kmron  KB60C8  5,50 


Ampere*  BLV90  22,50 

Amperejt   A209  8.60 

MSC  2001  20,00 

MSC  3000  20.00 

MSC  3001  20.00 

SC  3005  20.00 

MSC  80205  20.00 

:  80206  20.00 

MSC  80255  2000 

Faiithild  SF7056  3.00 

MM1051  200 

MW1500  32,20 

MW155Q  10.00 

MM1601  5.50 

MM1602  7.50 

MM1607/2N5842  8,65 

MM1614  2.75 

MM1620  17  JO 

MM1622/2N5849  1930 

MM1661  15,00 

MM  1669  17  JO 

WM1943  3.00 

MM2605  300 

MM2608  5.00 


MM  3002 
MM3009 
MM3375 
MM3904 
MM  3906 
MM  4000 
MM4001 
MM4003 
MM4036 
MM  4044 
MM4545 
MM8006 
MM  1552 
MM  1553 
HEPS5026 
MSC  80256 
CTC  D1-2B 
CTC  010-28 
CTC  EL -28 


1. 
1. 
7. 
1. 
1, 
1. 
1, 


65 

80 

00 

50 

V 

.24 

.39 

1.85 

1.60 

3.00 

300 

2.15 

50.00 

56.50 

24* 

20.00 

20.00 

20.00 

20.00 


electroi|ic§ 


2543   N.  32nd  STREET 
PHOENIX,  ARIZONA  85008 
PH.  602  957  0786 


NO  C.O.D 


M8 


96 
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THE 


8700  COMPUTER/  CONTROLLER 


An  exceptional  price  on  an  applications  oriented  6503  based 
micro-processor  system  featuring: 

•  IK  bytes  RAM  locations  (512  bytes  supplied) 

•  IK  bytes  ROM  locations  (256  byte  monitor  included) 

•  2  -  8  bit  input  ports 

•  2  -  8  bit  output  ports  (1  latched,  1  buffered) 

•  24  key  touch  operated  keypad  (used  by  the  monitor  to  allow 
entry  and  execution  of  user  programs  -  also  user  definable. ) 

•  2  -  latched  seven  segment  displays  (used  by  monitor  to  display 
memory  location  and  contents  -  easily  user  programmed) 

•  Optional  cassette  interface  ($22.  50)  fits  entirely  on  the 
processor  board. 

THE  IDEAL,  LOW  COST  SOLUTION  TO  IMPLEMENTING  ALL  THOSE 

WILD  COMPUTER  BASED  CONTROL  SYSTEMS  YOU'VE  BEEN  DREAMING  OF! 

PAIA  software  currently  available  or  under  development  Includes: 

•  Electronic  music  synthesizer  Interface. 
Home  applications  package  including:  Multi-zone  fire  & 


" 


burglar  alarm,  real  time  clock,  energy  saving  he  at  /air 
conditioning  control,  computer  generated  "door-bellr 

Model  railroad  controller 
More 


°Of»Q 
°Of)Q 


8700  COMPUTER  CONTROLLER  KIT $149.95 

(requires  5v.  @  1. 2A. ;  12v.  @  150  ma. ) 
Shipped  direct  to  you  ay  PAIA  (add  $3.  00  postage  &  handling) 

DETAILS  ON  IW  KITS  IN  OUR  FREE  CATAL06 WRITE  FOR  IT  T00AY!  '         CoOS** 

..  OR  PHONE  OUR  24HR  DEMO  ORDER  UNE   (4051  843-7396    BAC&MC  ORDERS  ALSO  ACCEPTED. 
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Ky  wire  wrapping  center 


P9  ELECTRONICS,  INC. 
Depl.7-H  1020  W.Wilshire  Blvd. 
Oklahoma  City,  OK  73116 


DIP  SOCKETS 


DIP  IC  INSERTION 
TOOL  WITH  PIN 
STRAIGHTEN  ER 

MODEL 
INS1416 


PRE-CUT 
PRE-STRIPPED  WIRE 


'MINIMUM  ORDER  $25.00,  SHIPPING  CHARGE  $1.00,  N.Y.  CITY  AND  STATE  RESIDENTS  ADD  TAX 


OK  MACHINE  AND  TOOL  CORPORATION 

3455  CONNER  STREET,  BRONX,  NEW  YORK,  N.Y.  10475  U.S.A. 

PHONE  (212)  994-6600  TELEX  NO  12  5091 
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Harry  Matthews  K2A0U 
R  D  6,  Tug  Hilt  Rd. 
Oswego  NY  13126 


Group 


RTTY  Micro 


-  --  a  natural  team 


Because  [  was  interested 
in  electronics,  including 
amateur  radio,  1  decided  to 
get  in  on  this  new  thing  called 
microprocessing,     I     have 


worked  with  digital  elec- 
tronics before  and  have  put 
together  some  successful 
hardware  projects.  I  quickly 
found  thai  there  were  a  few 


small  computer  systems  avail- 
able, so  some  wise  decision* 
making  was  necessary. 

I  sent  away  for  literature 
and   paid   close   attention   to 


The  author's  shack,  showing  his  Digital  Group  8Q80A*4BD  system  with  1  OK  RAM  memory y  4 
input /out  ports  x  8  bits,  and  16  line  x  32  fetter  character  generator;  surplus  keyboard; 
Kleinschmidt  60  wpm  Baudot  machine;  Ampex  Micro  9 A  cassette  recorder;  /com  iC-22;and 
Kenwood  TS-52Q, 

i 


magazine  advertising.  Then, 
things  were  pretty  well 
summed  up  for  me  at  the 
Spring,  1976,  Rochester, 
N.Y,  Hamfest,  where  they 
had  a  computer  seminar.  Pior 
to  that  I  seemed  to  have  a 
choice  between  MITS, 
IM5A1,  and  HAL.  But  now 
there  was  a  new  one  on  the 
scene  —  the  Digital  Group.  I 
was  planning  to  get  the  HAL 
8080,  but,  when  I  found  out 
that  the  Digital  Group 
System  could  actually  do 
something,  and  that  software 
was  only  $5  per  cassette,  I 
was  sold.  Further  discussion 
with  the  fellows  at  the 
seminar  confirmed  that  the 
Digital  Group  was  for  me.  I 
knew  nothing  about  software 
or  programming,  so  the  best 
bet  had  to  be  a  company  that 
would  get  me  started  without 
overcharging. 

I  took  delivery  of  my 
system  on  the  July  4th  week- 
end of  1976-  I  managed  to 
complete  the  unit  inside  3 
days  —  it  didn't  work.  After 
searching  under  a  magnifying 
glass  and  bright  light,  I  found 
and  removed  the  solder 
bridge  that  could  have  done 
me  in.  Sure  enough,  there  it 
was,  telling  me  via  my  TV 
monitor  to  "Read  8080 
Initialize  Cassette/'  I  was  off 
in  another  world,  making  it 
play  the  Star  Spangled 
Banner  while  printing  the  flag 
on  the  TV,  It  would  also  play 
a  number  guessing  game,  send 
Morse  code  from  the  key- 
board, and  receive  RTTY  on 
the  TV. 

Since  I  had  also  ordered  an 
additional  8K  of  memory 
with  the  system,  I  quickly 
began  construction  of  the 
extra  memory  board-  This 
board,  along  with  the  2K  of 
memory  on  the  processor 
board,  is  what  makes  it  a  TOK 
system.  Well,  this  time  things 
didn't  go  so  well-  Nothing 
really  seemed  to  work, 
including  the  Tiny  BASIC 
tape  and  the  Ham-1  tape. 
After  some  phone  conversa- 
tion with  Digital  Group  and  a 
check  of  my  tapes  by  the 
software  people  (Dianne 
Howerton  is  very  patient  and 
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understanding),  I  finally  paid 
attention  to  the  construction 
instructions.  Back  again  to 
the  bright  light  and  the 
magnifying  glass.  Sure 
enough,  just  as  written  in  the 
instructions,  1  had  forgotten 
to  solder  two  socket  pins. 
Two  in  over  a  thousand  isn't 
bad,  is  it?  Anyway,  the 
BASIC  worked,  and  the 
Ham-1  tape  worked. 

Being  inquisitive,  I  began 
to  "dump  storage"  and  look 
at  what  was  going  on  in  there, 
After  reading  and  more  read- 
ing I  finally  was  able  to  start 
some  programs  of  my  own. 
First  I  ran  a  few  simple  things, 
and  then  I  began  block 
moving  data,  studying  sub- 
routines, and  learning  how  to 
change  memory  addresses. 
Little  by  little  I  worked  on 
making  modifications.  Before 
long  I  was  surprised  at  how 
many  octal  instructions  f 
could  remember  —  load, 
jump,  call,  return,  compare 
and  jump  based  on  flag  sets, 
and  so  on,  throughout  the 
Intel  8080  program  card.  I 
found  that  I  could  remember 
octal  more  easily  than  hex, 
and,  since  the  Digital  Group 
8080  operating  system  was  in 
octal,  [  adopted  it. 

I  found  that  the  Digital 
Group  Ham-1  RTTY  transmit 
was  not  really  doing  as  much 
as  I  wanted  it  to  do,  and,  in 
fact,  the  Digital  Group 
instructions  encourage 
making  modifications  and 
improvements.  One  of  the 
more  aggravating  problems 
was  missing  letters  when 
typing  too  fast,  especially 
during  automatic  figures- 
letters  shifting,  and  another 
problem  was  no  carriage 
return  or  line  feed.  The  reed 

SUBROUTINES 


C 


START  6 


J 


ERASE.  TV 
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STROSE  LOW 


TV  WAITED 


(f  START  7  j-^[  BAUDOT  QyT 


J! 


DCLAY  LOOP 
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switch  ASCII  keyboard 
would  barrel  right  along  when 
60  wpm  was  the  limit.  Of 
course,  a  mechanical  machine 
like  my  Klienschmidt  would 
mechanically  prevent  typing 
too  fast  For  a  while  I  was 
using  Tiny  BASIC  Baudot  for 
amateur  RTTY,  but  it  kept 
giving  out  automatic  error 
messages.  It  was  for  BASIC, 
not  ham  use. 

At  any  rate,  I  wanted  to 
have  a  RTTY  transmit  pro- 
gram which  would  have  auto- 
matic carriage  return  after  70 
letters>  and.,  after  accomplish- 
ing that,  I  went  further  to 
add  an  additional  carriage 
return  after  64  letters  and  a 
space,  I  then  made  a  program 
to  act  just  like  punching 
paper  tape,  where  letters 
entered  at  the  keyboard  were 
shuffled  off  to  a  blank 
memory  area  and  stored. 
Executing  the  read  program 
would  then  go  back  to  the 
start  and  read  the  memory 
whenever  called  and  as  many 
times  as  I  wanted. 

Next,  I  put  in  a  program 
modification  to  back  step 
(decrement)  the  pointer,  and 
back  spacing  for  error  correc- 
tion was  born.  I  even  made  a 
quick  little  program  to  send 
K2AOU  in  Morse  code  on  the 
output  and  "Here  is  K2AOLT 
in  RTTY  -  all  at  the  punch 
of  a  number  at  the  keyboard. 
I  have  future  plans  for  it  to 
turn  the  transmitter  on  and 
off.  You  had  better  not  let  it 
control  your  frequency, 
though;  I  heard  of  one  fellow 
working  WWV  that  way! 

My  ultimate  goal  was  to 
build  a  buffer  system.  I  had  a 
discussion  with  an  associate 
who  had  done  some 
FORTRAN  and  general  pro- 
gramming, and  I  learned 
about  rotary  pointers  and 
fullness  registers,  I  also 
dismantled  the  CW  transmit 
part  of  the  Ham-1,  which 
works  great  as  is  but  is 
scattered  throughout 
memory.  From  it  I  learned 
more  about  pointers  and 
timing  loops,  and  I  cleaned 
up  the  CW  program's  struc- 
turing within  memory.  Mind 
you,    I    did    all    this    before 


Digital  Group  came  out  with 
their  Dissassembler, 

I  felt  that  the  operator 
with  only  2K  of  memory 
needed  a  fair  deal,  so  I  began 
work  on  a  2K  FIFO  (first  in 
first  out)  buffer,  as  outlined 
here.  It  is  a  program  which 
can  be  useful  to  any  RTTY 
enthusiast,  essentially  a  side- 
kick to  the  amateur  RTTY 
station.  Actually  it  takes  only 
500  bytes  of  instruction 
space  and  256  bytes  of 
scratchpad  memory.  The 
machine  language  is  for  the 
Intel  8080A.  Those  of  you 
who  have  8080  systems  from 
other  manufacturers  can 
probably  adapt  the  program. 
Be  careful  to  observe  Digital 
Group  subroutines  for  TV 
output,  delay  loops,  and  key- 
board input.  If  you  have 
more  memory,  of  course,  you 
can  add  RTTY  receive, 
additional  buffers,  CW  ID, 
here  is  key,  etc. 

The  Digital  Group  Opera- 
ting System  is  based  on  the 
following  routines: 

1.  READ  in  a  new  program 
from  audio  cassette  to  mem- 
ory. 

2.  WRITE  out  a  program 
from  memory  to  the  audio 
cassette  record  input. 

3.  OCTAL  STORAGE 
DUMP  of  sequential  memory 
locations. 

4.  KEYBOARD  PROGRAM 
memory    by    entering    each 


byte  in  octal  numbers, 
5,6.7.8.9.0.  User  assigned  "go 
to"  or  "execute1'  at  specified 
addresses. 

How  It  Works 

It  takes  time  to  output 
Baudot  RTTY,  time  for  the 
start  pulse,  time  for  the  five 
bits  and  time  for  the  stop 
pulse.  During  this  time  the 
computer  is  kept  busy,  con- 
tinuously sampling  the  key- 
board input  for  action.  If  a 
key  is  pressed,  it  holds  the 
letter,  waits  for  the  keyboard 
strobe  to  go  low  again  (one 
letter  per  keystroke  please), 
and  then  sweeps  the  letter  off 
to  the  proper  storage  point  in 
the  buffer.  Write  storage 
point,  read  storage  point,  and 
storage  fullness  are  all  kept 
track  of  by  special  pointer 
bytes,  including  the  location 
of  the  last  carriage  return, 
whether  manual  or  auto- 
matic. This  software  is  set  up 
for  60  wpm  output.  If  you 
wish  to  experiment  with 
other  speeds,  there  are  three 
memory  locations  to  work 
with  -  007  304  is  01 5  for  60 
wpm,  010  for  100  wpm.  007 
154  is  064  for  bit  length,  and 
007  172  is  112  for  the  stop 
pulse.  This  can  also  be 
worked  on  if  you  have  other 
than  a  2  MHz  clock  speed. 

Output  Connections 

The  system  output  for  the 


Memory 

000  000 

001  000 
001  300 
001  317 
005  056 
005  076 
005  124 
005  140 
005  250 

005  277 

006  000 

007  000 
007  300 
007  363 


Blocks: 
TO  000  377 
TO  001  277 
TO  001  316 
TO  005  055 
TO  005  075 
TO  005  1  23 
TO  005 1 36 
TO  005  247 
TO  005  274 
TO  005  377 
TO  006  377 
TO  007  277 
TO  007  362 
TO  007  377 


Digital  Group  PROM 

Digital  Group  Operation  System 

Start  #5  Buffer  Preload 

Digital  Group  Operating  System 

Part  of  Buffer  Preload 

Operating  System 

Part  of  Buffer  Preload 

Keyboard  Subroutine 

Delay  Loop  Subroutine 

Operation  Monitor  Title  Page 

Buffer  Scratchpad  (initialize  full  of  240s) 

Baudot  Output  Subroutine 

Start  #6  Buffer  load  and  read 

Start  #7  Buffer  Read  Only 


Table  1.  ASCII  to  Baudot  buffer  system  (FIFO).  As  you  can 

see,  no  space  Is  wasted  to  put  this  in  2K  of  memory.  For  more 

simplicitys   one  could  eliminate  the  buffer  preload  and  the 

buffer  read  only   routines^    but   these  are  quite  handy.  An 

address  is  specified  by  page  number  and  byte  number,  i.e.,  007 

000  in  octaL  When  giving  the  address  to  the  computer,  always 

give  it  low  first  and  then  the  high. 

303 

100  Means  jump  to  page  7,  byte  J 00. 

007 

99 


serial  Baudot  is  port  002  Isb. 

I  connect  from  this  output 
through  a  1000  Ohm  safety 
resistor  to  a  HAL  ST6  ter- 
minal unit  Inside  the  HAL 
there  is  an  extra  switch  posi- 
tion for  the  optional  425  Hz 
discriminator.  You  can  add  a 
connector  on  the  cabinet  or 
make  use  of  an  extra  pin  on 
the  back.  Position  I  is  then 
850  shift,  position  2  is  com- 
puter output  and  position  3  is 
170  shift.  Because  I  wanted 
to  be  able  to  output  either 
shift,  I  removed  the  AK-1 
from  this  switch  and  installed 
a  separate  one.  I  also  placed  a 
jumper  from  the  autostart 
bus  to  an  open  section  of  the 
input  switch  to  turn  on  the 
page  printer  when  in  the  com- 
puter position.  Other  connec- 
tions to  the  RTTY  loop  can 
be  made,  but,  by  all  means, 
use  caution!  TTL  and  loop 
voltages  do  not  survive  to- 
gether.   Refer  to  the  article 

II  How  to  Use  Those  Old  Tele- 
types/* 73,  February,  1977, 
p.  88.  Simpler  yet  would  be 
to  output  to  port  001 ,  the 
built-in  RTTY  oscillator. 

Instructions  For  Use 

After  reading  in  your  tape 

jA  too 


to  the  operations  monitor,  hit 

number  6  to  use  the  buffer  in 
real  time.  The  processor  will 
go  to  007  300  and  loop  and 
wait  for  your  message.  You 
will  have  to  be  a  good  typist 
to  get  into  the  buffer  to  any 
depth,  but  it  is  very  handy 
during  figures  to  letters  shifts 
and  carriage  return  line  feeds. 
When   you  hit  the  keys  too 
fast  for  the  output  speed,  the 
buffer  remembers  everything 
and  puts  it  out  in  order.  It 
does     automatic     carriage 
returns    at    the    end    of  70 
letters  or  after  64  letters  at 
the  next  space.  Figures-letters 
are   automatic  in  the  ASCII 
conversion,     and,    whenever 
you  hit  a  carriage  return,  it  is 
automatically  carriage  return, 
line    feed,    letters.    Hitting  a 
control  alpha  will   exit  back 
to    the    operations    monitor. 
ASCII  %  is  Baudot  bell,  and 
ASCII  #is  Baudot  H  (STOP). 
Hitting  a  5  from  the  opera- 
tions monitor  will  cause  the 
processor  to  go  to  001  300! 
loop,   and   wait  for   you   to 
preload  the  buffer  with  your 
next   message   of  up  to  250 
letters,     while     the     other 
station  is  sending  to  you  on 
your  page  printer.  When  it  is 


time  to  transmit  back,  hit 
control  L  and  continue  to 
type  into  the  buffer.  The 
processor  will  output  your 
message  in  Baudot  while  you 
continue  to  feed  into  it  with 
ASCIL  If  you  are  slow,  it  will 
soon  catch  up  to  you.  The 
whole  idea  here  is  that  you 
get  a  250  letter  head  start, 
just  as  if  you  were  using 
punched  tape.  Also,  during 
the  preload  mode,  if  a  mis- 
take is  made,  just  key  in  an 
ASCII  delete  and  the  buffer 
will  step  back  one  space  at  a 
time.  Hitting  a  7  from  the 
operations  monitor  will 
execute  at  007  363  and  read 
the  buffer  contents  from  the 
start  at  any  lime. 

What  Kind  of  Hardware? 

If  you  only  want  this  one 
item  of  software,  you  could 
get  a  single  board  system 
going  with  an  8085,  IK 
PROM,  and  256  bytes  of 
RAM.  The  board  could  be 
mounted  underneath  your 
ASCII  keyboard  and  remain 
dedicated  to  this  one  job.  If 
you  are  the  innovative  and 
inquisitive  type  (and  bore 
easily),  then  you  will  want  a 
more   flexible   system.    I    am 


quite  pleased  with  the  Digital 

Group  System,  as  it  offers  a 
lot  of  flexibility.  CPU  boards 
can  be  changed  at  any  time, 
drawing  from  8080A,  Z-80, 
6800  6502,  and  others,  as 
they  become  available.  The 
system  comes  with  2K  of 
RAM  memory  on  the  CPU 
board  4  parallel  input  output 
ports,  a  TV  character  genera- 
tor, and  1100  baud  cassette 
interface.  I'm  using  port  000 
in  for  the  ASCII  keyboard. 
Port  000  out  drives  the  TV 
generator's  512  byte 
memory,  port  001  Isb  in  and 
out  is  for  the  cassette  tape 
system,  and  port  002  Isb  out 
is  the  Baudot  serial  RTTY 
output.  My  total  memory  at 
this  time  is  18K. 

Locally,  I  am  working  on 
the  air  with  Bob  Hanson 
WB2DHL,  and  Ed  McNeely 
K2RQB.  We  are  trying  to 
convince  WA2BTG  to  join  us, 
butf  we've  had  no  luck  yet. 
We  monitor  two  meter  FM  on 
147.15  MHz  RTTY  and  carry 
on  at  times  on  146.25-85 
(Oswego  Repeater).  Shhhh... 
we've  even  sent  programming 
at  1100  baud  on  the  air  with 
super  results.  Hurry  up  with 
ASCII,  FCC!  ■ 
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the  Digital  Group  operating  system.  The  Operations  Monitor 
title  page  was  also  moved  and  condensed  to  make  room  for 
this  program.  Change  the  following  bytes  to  move  the  title 
page  TV  editor  location; 
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INTERNATIONAL  DATA  SYSTEMS,  INC. 
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CANADIANS! 

Eliminate  the  Customs  Hassles. 
Save  Money  and  get  Canadian 
Warranties  on  IMSAI  and  S-1O0 
compatible  products. 

IMSAI  8080       KIT  $  838,00 

ASS.  $1163.00 
(Can.  Duty  &  Fed.  Tax  Included). 

AUTHORIZED  DEALER 

Send  St, 00  tor  complete  IMSAJ 
Catalog 

We  will  develop  complete  applica- 
tion systems 
Contact  us  tor  further  information. 
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Box  1448.  Calgary,  Alta.  T2P  2H9 
Phone  (403)  283-8076 
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$699  builds  Equinox  100™ 


THEFRONTRUNNER 

Equine*  100,Mis  {he  80H0  CPU    S  Km  Bus 
computer  kit  that  s year^  in  front  ot  \lt,iir* 
and  IMSAI  in  design,  function  and  tront- 
panel  programming  capdbilit\    At  V:W 
it's  clearK  The  Fronl  runner  Write  lor 
free  specs  to  Parasitit   Engineering, 
PO    Bo*  6314    Albany.  CA  *M70b 


The  f  ronlt unnei  itom  PJrdutic  Engineer m% 
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Armchair  Copy 


Barlow  XCR30 


Shortwave  Listening 

Our  ONLY  occupation  is 
supplying  everything  you 
need  to  tune  the  mediumwave 
and  shortwave  bands— and 
identify  what  you  hear    Our 
NEW  mini-catalog  details  m 
Barlow  Wadley,  Drake  and 
Yaesu  receivers,  WORLD 
RADIO  TV  HANDBOOK,  logs. 
receiving  antennas  &  tuners, 
calibrators,  FM  or  TV  guides, 
AM  pattern  maps,  QSL 
albums,  ITU  publications, 
RTTY  displays,  CONFIDEN- 
TIAL FREQUENCY  LIST, 
clocks  and  all  SWL  books, 

GILFER  ASSOCIATES,  INC 

P.O.  Box  239,  Park  Ridge,  NJ  07656 
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IN  WIRE-  WRAPPING 


R)  HAS  THE  LINE... 


MODEL 


WD-30 


PATENT  PENDING 


WIRE  DISPENSER 

i  SOFT.  ROLL  OF  30  AWG. 
KYNAR   WIRE-WRAPPING  WIRE 

■  CUTS  THE  WIRE  TO  LENGTH 

i  STRIPS  1  INCH  OF  INSULATION 

AVAILABLE  IN  FOUR  COLORS 


WD-30-B 
WD-30-Y 
WD-30-W 
WD-30-R 


BLUE  WIRE 
YELLOW  WIRE 
WHITE  WIRE 
RED  WIRE 


EACH 


MINIMUM  BILLING  $25.00 
ADD  SHIPPING  CHARGE  $1.00 
NEW  YORK  STATE  RESIDENTS 
ADD  APPLICABLE  TAX 

-KYNAR  PENNWALT 


OK  MACHINE  &  TOOL  CORPORATION 

3455  Conner  St,  Bronx,  N  Y.  10475    (212)  994-6600;  Telex  125091 
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--  complete  pattern  generator 
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This    article    describes    a 
solid     state     Teletype 
control/test  system  that  satis- 
fies the  following  needs: 
For  the  RTTY  amateur: 
A    solid    state    selector 
magnet  driver; 
A    low    power    motor 
control  for  standby  op- 
eration; 

RY   test  generator  for 
stand    alone    operation 
and  maintenance. 
For     the     microprocessor 
enthusiast: 

A  solid  state  selector 
magnet  driver  with  TTL 
interface; 

A  low  power  motor 
control  with  TTL  inter- 
face. 

The  design  is  modular  in 
that  any  function  can  be 
implemented  independently 
of  the  others. 

Functional  Specifications 

The  "box"  satisfies  the 
following  needs: 

1.  Complete  electrical 
isolation  between  the  Tele- 
type and  the  microprocessor, 

2.  Computer  -controlled 
on/off  motor  control. 
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F/j,  2.  Test  pattern  generation. 


3.  Solid  state  selector 
magnet  control. 

4.  Self-contained  RY  test 
generator. 

5.  TTY  interface. 

Motor  Control  —  Fig.  1 

IC1,  an  optoisolator,  is 
normally  in  the  off  state.  Q1, 
normally  in  the  on  state, 
holds  D3  (the  SCR)  in  off 
state.  CI,  the  power  storage 
capacitor,  has  charged  to  +30 
V  via  R4;  this  takes  about  15 
seconds.  The  steady  state 
current  is  about  8  mA. 

When  10  mA  is  applied  to 
IC1  pins  1  and  2,  I  CI  turns 
on,  driving  Q1   off.  This  per- 


mits 3  mA  of  gate  current  to 
flow  into  D3  via  R2.  D3  turns 
on,  discharging  C1  through 
the  motor  control  relay  Kl. 
K1  is  a  mechanically  latching 
relay,  Each  successive  pulse 
changes  its  state;  if  it  is  on,  it 
is  turned  off;  if  it  is  off>  it  is 
turned  on.  The  stored  charge 
in  CI  is  sufficient  to  energize 
K1 .  When  the  charge  on  CI  is 
dissipated  in  Kl,  K1  de- 
energizes  and  the  anode  cur- 
rent on  D3  drops  to  1  mA 
(via  R4),  which  is  insufficient 
to  maintain  conduction  in  D3 
and  D3  turns  off.  There  is  no 
inductive  kick  on  Kl  since  no 
current  exists   in    Kl   at  the 
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Fig.  3.  Power  supply,  RS  =  Radio  Shack. 


lime  of  turnoff.  This  condi- 
tion will  last  until  the  10  mA 
is  removed  from  I  CI. 

A  waiting  period  of  15  or 
more  seconds  must  be  ob- 
served before  another  action 
can  be  initiated  in  order  to 
recharge  CI  at  a  power  sup- 
ply voltage  of  35  volts,  25  to 
30  seconds  at  30  volts. 

Note  the  connection  of  CI 
to  D3  must  be  direct  and  as 
short  as  possible  since  there 
are  3  Amperes  of  pulsed  cur- 
rent flow  in  this  loop. 

Dl  is  used  to  prevent 
damage  to  the  optoisolator  in 
case  the  wrong  polarity  is 
applied  to  pins  1   and  2  of 

tCI- 

D2  is  used  to  bias  Q1  high 
enough  to  insure  that  I  CI 
turns  off  Ql .  Manual  control 
is  achieved  by  turning  off  Ql 
viaSWI. 

Test  Pattern  Generator  -  Fig, 
2 

A  test  pattern  that  gen- 
erates letters  R  and  Y  (or 
numbers  4  or  6)  is  stimulated 
by  IC2,  a  free  running  oscil- 


lator. IC2  generates  positive 
transitions  at  a  rate  deter- 
mined by  R5a-R5h  and  SW4< 
These  rates  range  from  one 
each  22.0  ms  (60  wpm)  to 
one  each  13.5  ms  (100  wpm), 
or  at  a  variable  rate  deter- 
mined by  R5h. 

The  function  generation 
logic  is  divided  into  five  func- 
tional areas:  START,  STOP, 
R(4)/Y(6),  CR/LF,  LET- 
TERS. The  START  logic 
IC6-2  provides  a  down  level 
at  the  output  when  the 
timing  generator,  1C4,  is  at 
OOOx  (outputs  1,  2,  4,  and  8, 
respectively)  START  time. 
Note  'V  is  a  don't-care 
condition.  The  STOP  logic 
IC7*4  provides  a  low  pulse  at 
the  output  when   the  timing 

generator,  IC4,  is  at  01 1  x  or 

111  x  STOP  time.  The  follow- 
ing explanations  are  onty 
concerned  with  the  1-5 
Baudot  bits;  the  start  and 
stop  bits  are  common  to  all 
test  patterns. 
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F/>  5.  Optional  automatic  CR/LF.  (a)  30  character  line,  (b) 
62  character  line. 


came  essentially  free.  Since 
one  section  of  IC3  was  still 
unused,  it  was  wired  in  using 
only  an  additional  push- 
button  and  a  4Jk  pull  up 
resistor.  Unfortunately,  the 
FIGURES  function  would 
have  required  more  than  the 
simple  implementation  of 
that  required  for  LETTERS, 
and  since  both  LETTERS  and 
FIGURES  are  "wants"  versus 
"needs/'  1  decided  to  get 
along  without  the  FIGURES 
function. 

RY(46) 

RY(46)  is  generated  con- 
tinuously, but  is  only  applied 
to  the  output  when  IC7-1  is 
high  (no  CR/LF).  "R"  is 
derived  from  bit  1  being  high, 
and  "Y"  is  derived  from  bit  1 
being  low.  This  is  accom- 
plished by  exclusive  OR  logic 
IC3-1,  controlled  by  bit  8. 

CR/LF 

Carriage  return  is  executed 
before  line  feed  to  allow  the 


maximum  amount  of  time  for 
the  carriage  to  return  before 
RY  printing  resumes,  CR/LF 
is  generated  when  IC6-pin  9  is 
high  (CR/LF).  As  in  the  RY 
generation,  timing  pulses  are 
combined  in  IC3-4  to  provide 
CR/LF. 

Timing  bit  8  controls 
whether  CR  or  LF  is  gen- 
erated by  inverting  timing  bit 
2  via  IC3-2.  IC34  is  required 
to  provide  the  proper  polarity 
of  signals  at  !C6-pin  3  when 
generating  CR/LF  vs  RY. 

Character/ Line  Control 

IC4  generates  16  timing 
pulses  —  8  for  sequence  1  (8 
bit  low)  and  8  for  sequence  2 
(8  bit  high)-  There  are  three 
alternatives  that  can  be  used 
to  control  the  number  of 
characters/line.  The  manual 
control  is  shown  in  Fig.  2. 
Two  optional  automatic  con- 
trols of  30  and  62  charac- 
ters/line are  shown  in  Fig.  5. 

The  common  requirement 
is   that  the   negative    CR/LF 
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gating  signal  start  at  the 
beginning  of  CR  and  end  at 
the  end  of  LF+  This  is  accom- 
plished in  the  manual  con- 
figuration by  clocking  the 
pulse  generator  IC8-3J1  with 
bit  8  low.  It  is  implied  in  the 
automatic  generator  ICA  and 
ICB  (Fig,  5)  since  ICA  is 
controlled  and  synchronized 
by  IC4.  Since  ICA  increments 
one  for  each  16  bits  of  IC4, 
each  ICA  count  equals  two 
printing  characters.  ICA  and 
ICB  provide  a  count  of  16; 
this  results  in  30  characters 
plus  CR/LF  for  a  total  of  32 
characters.  ICA,  ICB,  and  ICC 
provide  a  count  of  32;  this 
results  in  62  characters  plus 
CR/LF  for  a  total  of  64 
characters. 

The  automatic  CR/LF 
circuits  in  Fig.  5  can  be  used 
by  disconnecting  at  points 
"A"  and  "B"  in  Fig.  2  and 
connecting  In  one  of  the  cir- 
cuits shown  in  Fig.  5. 

The  selection  of  the  mode 
and  number  of  characters/line 
is   strictly   an   economic  and 


space  choice. 

Selector  Magnet  Driver  -  Fig. 
3 

IC9,  an  optoisolator,  is 
normally  in  the  off  state.  This 
permits  4 J  mA  to  flow  into 
D5  and  the  base  of  Q2  via 
R9.  The  voltage  across  RIO 
and  R11  is  clamped  via  D5, 
minus  the  base  to  emitter 
drop  of  Q2,  to  about  3  volts. 
This  fixes  the  voltage  across 

RIO  and  R11,  and  thereby 
the  current  through  Q2, 
independent  of  the  collector 
voltage  variations  of  Q2.  This 
value  should  be  trimmed  via 
either  RIO  or  R11  to  60  mA. 
The  "Pick1'  current  level 
of  the  selector  magnet  coils  in 
the  60  mA  configuration  is 
about  35  mA  (the  "drop 
level"  is  about  25  mA).  The 
measured  time  to  reach  this 
value,  in  this  circuit,  is  about 
2.3  ms.  This  compares  favor- 
ably to  the  calculated  time  of 
2  ms  in  the  original  high 
voltage  circuit.  The  driver  has 
operated  at  a  100  wpm  rate 
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with  a  power  supply  voltage 
as  low  as  20  V. 

D4  is  used  to  prevent 
damage  to  the  optoisolator  in 
case  the  wrong  polarity  is 
applied  to  pins  1  and  2  of 
IC9.  Note  that  the  selector 
magnet  coils  are  connected  in 
the  60  mA  loop  configuration 
(Fig-  1). 

Power  Supply 

The  power  supply  is  a  dual 
voltage  configuration  supply, 
+35  volts  at  up  to  1  Ampere 
and  +5  volts  regulated  at  up 
to  500  milliamperes. 

The  approximate  current 
loading  is  about  160  mA  at 
+5  volts  and  about  80  mA  at 
+35  V.  R13and  R14  are  used 
to  reduce  the  power  dissipa- 
tion on  IC10, 

Adjustment  Procedure 

7.   Preliminary  60  mA   Mark 
Adjustment 


Remove    F2   and    place    a 

miliiammeter    across   the    F2 

contacts. 

Adjust  the  MARK  current 

to  60  mA  by  trimming  R10 

or  R11 . 

Replace  F2. 

2    Frequency  A  djustment 
Scientific  Method: 

Set  the  range  selec- 
tor to  50. 

Place  a  scope  probe 
on  the  collector  of  Q3. 
Adjust  R5d-R5g 
until  the  voltage  glitch, 
caused  by  the  move- 
ment of  the  selector 
magnet,  appears  at  the 
trailing  edge  of  each 
MARK  voltage  wave- 
form. 
Brute  Force: 

Set  the  range  selec- 
tor to  50. 

Adjust  R5d-R5g 
until  Rs  (or  Ys)  are 
being  printed- 
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Fig.  8,  Board  layout  used  at  W2FJT* 
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Rock  R5d-R5g  until 
they  are  in  the  center 
of  the  range. 

Operation 

h    Test 

Place     mode     switch     in 
TEST  potion. 

Press  SW3  to  start  motor. 
If  manual  CR/LF  is  imple- 
mented, press  SW1  and  hold 
for    at    least    1  /2  second   to 
ensure  a  CR/LF. 

2   Automatic 

Plug  mark/space  signal  line 

into  J 1 . 


Plug  motor  control  line 
into  J  2. 

Provide  a  current  pulse! 
with  at  least  10  mA  to  con- 
trol each  of  the  functions 
(Fig.  6). 

Construction 

I  implemented  the  manual 
CR/LF  configuration,  since 
my  Model  28  had  automatic 
CR/LF,  together  with  the 
selector  magnet  driver  and 
power  control  relay  driver,  on 
a  single  card.  If  I  had  to 
construct    the     whole    thing 


again,  I  would  build  the 
power  circuits  on  one  card 
and  the  logic  on  a  second 
card.  This  would  leave  suf- 
ficient room  for  the  auto- 
matic CR/LF  circuitry  if 
desired. 

The  physical  layout  is 
arbitrary  except  to  keep 
the  higjh  current  motor  con- 

trol  relay  (K1)  loop  direct 
and  short. 

Both  02,  the  selector 
magnet  driver,  and  IC10,  the 
+5  V  regulator,  must  be  heat 
sinked.    Note    that  the   heat 


sink  tab  on  Q2  is  not  elec- 
trically isolated  from  the 
collector  and,  therefore,  the 
heat  sink  must  be  insulated 
from  the  chassis. 

Conclusion 

The  low  power  drain,  elec- 
trical isolation,  reliability, 
and  testing  versatility  offered 
by  this  control/test  system 
makes  it  a  valuable  addition 
to  either  a  computer  or  a 
radio-controlled  Teletype 
installation.  It  has  been  at 
W2FJT.  ■ 


Having  trouble  netting 
your  transmit  crystals 
on  your  2  meter  handie-talkie 
or  transceiver?  Can't  buy  or 
conveniently  borrow  a  fre- 
quency counter  to  do  the 
job?  Then  read  on  about  a 
$10  solution  .  .  . 

With  today's  proliferation 
of  sensitive,  narrow  band 
repeaters,  it  is  increasingly 
important  to  be  right  on  fre- 
quency to  obtain  maximum 
range  and  good  audio  quality 
from  your  own  gear  when 
"making  the  system.1*  Even 
when  operating  simplex  the 
tolerant  wide  band  receivers 
are  rapidly  disappearing.  Most 
would  agree  equipment 
should  be  within  about 
±  1  kHz  of  the  nominal 
channel  frequency  for 
optimum  results. 

I  got  tired  of  borrowing  a 
frequency  counter  every  time 
I  put  new  rocks  In  my  equip- 
ment or  changed  the  channel 
locations  of  some  of  them. 
Couldn't  see  putting  out 
$100  or  more  for  a  frequency 
counter.  One  day  while 
tuning  my  low  band  receiver 
with  its  stable  1  kHz  cali- 
bration, the  idea  hit  me.  Add 
a  2  meter  converter  to  it!  So 
what  if  the  low  band  receiver 
is  for  SSB-CW  and  my  2 
meter  gear  is  FM?  The  fre- 
quency of  the  unmodulated 
FM  carrier  would  be  just  as 
recognizable  as  a  continuous 
CW  signal. 

In  looking  around  for  a  2 
meter  converter  for  my 
Heathkit  SB3GI  low  band 
receiver,  I  discovered  Heath 
Company  no  longer  made  the 
Model    $BA~300~4    2    meter 
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Dennis  G,  Eksten  W9SS 
5006  N.  Second  St. 
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The  World's 
Cheapest  Calibrator 


--  works  on  2m! 


<nverter.  However,  I  picked 
up  a  used  one  in  the  flea 
market  for  only  $10!  The 
Heath  Model  SBA-3004  2 
meter  converter  output  is  a 
28-30  MHz  signal  that  is 
inputted  into  the  four  SB-301 
half  megahertz  10  meter  band 
increments.  With  the  proper 
crystal  in  the  converter,  any  2 
MHz  segment  of  2  meters  is 
tunable  with  1  kHz  resolution 
on  the  SB-30K  Other  2  meter 
converters  are  available  or 
you  can  build  one  yourself 
from  the  literature. 

Netting  2  meter  crystals  is 
a  snap  now.  First,  check  the 
calibration  of  your  receiver 
and  converter,  You  can  verify 
it  by  comparing  it  to  the 
output  frequency  of  one  or 
more  of  the  accurately  cali- 
brated repeater  stations  when 
keyed    by    an    unmodulated 


FM  carrier  with  the  receiver 
in  the  CW  position.  Use  a 
minimal  antenna  or  back  off 
the  rf  gain  if  necessary,  so 
your  receiver  is  not  over- 
loaded and  the  S-meter 
reaches  a  maximum  without 
pinning  the  needle.  Reset 
your  receiver  dial  hairline  if 
required  for  accurate  cali- 
bration. 

The  actual  netting  of  your 
2  meter  crystals  is  simple- 
Feed  your  transceiver,  prefer- 
ably into  a  dummy  load. 
Turn  your  low  band  receiver 
audio  gain  down  to  minimum 
to  prevent  audio  feedback. 
Use  little  or  no  receiver 
antenna  or  reduce  rf  gain  if 
necessary  to  avoid  over- 
loading. With  the  low  band 
converted  receiver  set  to  the 
desired    2    meter    frequency, 


adjust  the  net  ling  capacitor 
for  maximum  S-meter  reading 
by  alternately  keying  and 
adjusting  the  2  meter  gear. 
Double  check  your  work  by 
varying  the  receiver  fre- 
quency slightly  while  keying 
your  unmodulated  2  meter 
transceiver.  The  S-meter 
reading  should  peak  sharply 
at  the  desired  frequency, 
especially  with  the  receiver  in 
the  CW  mode, 

I've  found  I  can  get  to 
within  about  ±  1  kHz  using 
the  above  . ,.  and  for  $10 
that's  a  good  bargain!  As  a 
bonus,  a  low  band  receiver- 
converter  can  be  used  lo 
receive  FM  (somewhat  poorly 
though)  in  an  emergency  by 
detecting  it  off  the  bandpass 
slope  in  the  low  band  re* 
ceiver,  ■ 
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CHOOSE  ONE  OF  THESE 
TWO  GREAT  2-METER  FM  TRANSCEIVERS, 

BOTH  SYNTHESIZED  FOR  STANDARD 
AND  "ODD-BAIT  REPEATER  SPLITS! 


Model  FM-28  Check  these  outstanding  features: 
Fully-synthesized  from  144  to  1 48  MHz  in  5  KHz  steps. 
Bright  six-digit  frequency  display.  Supplied 
with  simplex,  plus  600  and  minus  600  KHz 
offsets.  Up  to  two  additional  'non-standard" 
offsets  available,  Clean  25  watt  transmitter. 
0*25  UV  receiver  with  helical  front  end.  Modu- 
lar construction.  All  solid  state.  Complete  with 
base  station  and  mobile  mounts,  hardware, 
DC  cable,  microphone  and  manual. 
Introductory  priced  at  only  $359.95. 


Model  FM-DX   Compare  the  specifications  of  this 
unchallenged  performer:  40  watt  transmitter  output. 
Extended  frequency  coverage  from  143.5  to  148.5  MHz  to 
facilitate  MARS  and  CAR  Supplied  with  simplex,  plus  600 
and  minus  600  KHz  offsets,  Up  to  three  additional  "non- 
standard11 offsets  available,  LED  frequency  display, 
Selective t  single  conversion  receiver.  Rugged  extruded 
chassis  and  modular  construction  will  withstand  the  most 
severe  environment.  Engineered  and  built  in  USA.  Shipped 
with  mobile  mounting  hardware,  power  cables,  microphone 
and  manual.  Limited  time  pricing  only  $499.00. 


Optional  accessories;   Include  base  station,  power  supplies,  tone  encoders. 

antennas  and  solid  state  power  amplifiers,  Write  or 

telephone  today  for  detailed  specifications. 

Count  on  Clegg  superior  service.   Cleggs  well  staffed,  well  equipped  organization  is  always  available  to  you. 

Whether  you  need  free  product  literature,  replacement  partsP  service  or  just  information,  make  a  free 

Watts-line  call  from  anywhere  in  the  USA  (except  Pennsylvania)  at  no  cost.  Just  dial  1*800-233-0250. 

In  Pennsylvania,  call  (717)  299-7221  collect. 
Should  your  Clegg  product  ever  require  service,  you  can  expect  the  fastest  turn-around  time  in  the 

industry — typically  48  hours — almost  always  less  than  one  week. 
Direct  to  you.  Because  Clegg  considers  licensed  amateurs  a  professional  group,  you  can  purchase  directly 

from  Clegg  and  save  dealer  and  middleman  markup.  And  you  re  protected. 

All  Clegg  products  are  sold  with  a  10-day  money*back  guarantee. 

To  place  you  order,  send  check  (Visa  or  Master  Charge  accepted)  to  Clegg  Communications  Corporation.  208  Centervrife 

Road,  Lancaster.  Pennsylvania  17603.  Setter  yet — phone  us  on  our  TOti-FREE  fine  and  well  ship  today. 
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The  classic  RTTY 
receiving  setup  consists 
of  a  terminal  unit  to  change 
RTTY  tones  to  dc  pulses  and 
a  teleprinter  which  mechan- 
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Fig.  2,  These  changes,  when 
inserted  in  the  program,  will 
make  the  KlM-1  a  teleprinter 
only.  The  input  is  PA  7  (pin  8 
of  the  applications  con- 
nector). 
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Fig.  3.  KIM- 1  applications 
connector  hookup  for  full 
RTTY  system.  If  you  wish 
for  the  belt  function  to  oper- 
atet  have  pin  14  key  a  one- 
shot  driving  a  Sonalert. 


Ically  decodes  the  pulses  and 
displays    the    resulting   mes- 
sage. The  KIM-1,  which  many 
hams    are    using   today,    has 
those  elements.  All  that  you 
need  is   the  proper  program 
and    one   simple    connection 
between  the  station  receiver 
and  the  KtM-l,  and  you  will 
be   displaying  RTTY  on   the 
seven  segment  readouts,  The 
displayed   character  set  may 
take  a  bit  of  getting  used  to, 
but    can    be    read    with  sur 
prising    ease.     For    Instance, 
there    is    no    way    to   get   a 
perfect    "ZM    into    a    seven 
segment    readout,     but    the 
displayed   character    "="   be- 
comes    recognizable     easily 
enough  when  read  in  context* 
The    idea    for    this    sort    of 
readout  is  not  all  mine,  but 
was  developed  simultaneously 
by  several  KIM-1  users.  I  have 
tried  to  put  together  a  fairly 
uniform    and    sensible    char- 
acter    set,     however.     This 
character  set  is  shown  in  the 
program    listing    starting    at 
address  0300. 

At  this  point,  you  might 
ask  how  much  can  be  read 
using  only  6  displays,  Sur- 
prisingly, most  words  longer 
than  6  characters  can  be 
easily  read  with  almost  no 
practice,  proving,  I  suppose, 
that  you  really  don't  need  all 
those  letters  anyhow. 

As  the  terminal  unit,  I  use 
the  KIM-Vs  own  tape  inter* 
face  circuit.  This  is  a  565 
phase  locked  loop  and  op 
amp  buffer  connected  to  an 
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Fig,  4(a)*  Connections  for 
teleprinter  display  operation 
only  (no  KIM  I  TU). 
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Fig.  4(b).  Method  of  connect- 
ing   TU  slicer  transistor   to 

KIM-l  I/O  port  without  using 

TUB+. 
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Fig.  4(c),  Method  of  connecting  RTTY  60  mA  loop  with 
KIM*L  II  is  Monsanto  MCT-2,  Texas  Instruments  TIL  111, 
Motorola  MOCJQQO,  Fairchild  FCD  820,  GE  H11A1  or 
Clair  ex  CLf-3. 


I/O  port.  While  it  is  no  Main- 
line ST-6,  it  will  give  ade- 
quate performance  on  strong 
wide  shift  signals. 

The  first  part  of  the  pro- 
gram (see  Fig,  6)  is  an  adjust- 
ment loop  to  aid  in  setting 
the  TU  properly,  A  low  tone 
should   light  all  segments  of 


the  left  data  digit  (displays  an 
8);  a  high  tone  will  light  the 
right  digit,  On  some  receivers 
(like  mine)  that  are  response 
limited  because  of  sideband 
filters,  it  may  be  necessary  to 
adjust  the  KIM-Vs  pot 
(VFM)  to  get  the  TU  to 
operate,   Adjust   this  pot  so 


Data  pulse 

Address 

(ms.) 

Baud 

023D 

0255 

02  C 

22 

4S.S 

OF 

14 

15 

20 

50 

OC 

12 

13 

18 

56-9 

03 

11 

12 

13.33 

75 

06 

OC 

00 

10 

100 

04 

09 

OA 

Fig.  5>  Timing  bit  table  for  different  RTTY  speeds. 


that  the  not  on  digit  is  com- 
pletely off.  If  both  digits  are 
lit,  it  indicates  that  the  PLL  is 
"hunting/'  and  no  readable 
display  will  result.  Ideally  the 
display  should  appear  to  be 
moving  from  one  digit  to  the 
other.  When  you  have  this 
display,  simply  move  to  the 
decoder  portion  of  the  pro- 
gram by  pressing  the  F 
button,  The  characters  should 
start  to  display  themselves  on 
the   seven   segment   readouts 


moving  from  right  to  left. 

The  microprocessor  is 
doing  the  same  thing  as  a 
mechanical  decoder.  First  it 
waits  for  the  start  bit.  Then, 
when  it  has  detected  this  bit, 
it  delays  a  set  time  until  the 
middle  of  the  Baudot  start 
bit.  The  timer  is  then  set  to  a 
di Herein  Lime  slun  will  not 
let  the  TU  look  at  the  data 
until  enough  time  has  elapsed 
and  the  middle  of  the  first 
Baudot   data   hit  is  available 


0203 

0205 

0207 

0209 

020C 

020F 

0212 

0214 

0216 

0219 

021 C 

021 E 

0221 

0224 

0226 

0229 

022  B 

022D 

022  F 

0231 

0234 

0236 

0239 

023C 

023E 

0241 

0243 

0245 

0247 

0249 

024C 

024F 

0251 

0254 

0256 

0259 

02SC 

02SF 

0201 


0267 

0269 

026B 

0260 

026E 

0271 

0273 

0275 

0277 

027A 

027C 

027E 


20  6A1F 
C9  0F 
FO  ID 
A9  7F 
8D41  17 
SD40  17 
2C4217 
10  03 
A91! 
8D42  17 
4C00  02 
A9  13 
80  42  17 
4C0O02 
A9  7F 
BD41  17 
A0  06 
A2  09 
A9  00 
35  E4 
2C42  17 
I006 
20  09  02 
4C31  02 
A9  0F 
SO  07  17 
A9  00 
85  E7 
A9  10 
85  E5 
20  OS  02 
2C07  17 
30  03 
4C  49  02 
A9  14 
80  07  17 
20  09  02 
2C07  17 
30  03 
4C59  02 
2C42  17 
3006 
A5E7 
05  E5 
85  E7 
46  E5 
AS  £5 
C9  00 
F0  03 
4C  54  02 
A5E7 
OS  E4 
AS 


KEY  JSR1F6A 

CMPSOF 
BEG  START 
LOA$7F 
ST A  1741 
ST  A  1740 
BIT  1742 
BPL  HI 
LDA  $1 1 
STA  1 742 
JMP  KEY 

HI  LDA  SI 3 

STA  1742 
JMP  KEY 

Stan  LDAS7F 

STA  I74t 
LDY  S06 
LDX  $09 
LDA  £00 
STA  00E4 

INTL         BJT1742 
BPL  SET 
JSB  DISP 
JMP  INTL 

SET  LDASOF 

STA  1707 
LDASOO 
STA00E7 
LDA  $10 
STA  00E5 

DECO  JSR  DESP 
BIT  1707 
BMI  BITE 
JMP  DECO 

BITE         LDA  $14 
STA  1707 

WAIT        JSR  OISP 
BIT  1707 
BMI  RDBT 
JMP  WAIT 

RDBT       BIT  1742 

BMI  SHIFT 
LDA  0OE7 
OR  A  0OE5 
STA  00  E  7 

SHIFT       LSR0OE5 
LDA00E5 
CMP  £00 
BEQMKBI 
JMP  BITE 

MKBI  LDAO0E7 
ORA00E4 
TAY 


Get  key  subroutine 


Change  segments  to  Output, 
Turn  them  all  on. 

Look  at  the  PLL, 

If  a  high  tone  go  to  HL 

Select  the  left  data  bit 


Select  the  right  data  bit 


Initialize  for  display 


Put  ftrs  in  the  Itrs,  fags  byte. 


Look  for  a  start  bit. 


Gail  the  display  subroutine. 


Set  the  timer  for  the  first  del  ay  - 


Clear  the  new  character  register. 


Set  up  the  bit  position  register. 
Display  and  check  for  time  out. 


Set  timer  for  second  delay 


Wait  for  the  timet  to  time  out 


Read  the  bit 
If  0  do  not  load. 
Load  the  bit 


Shift  the  bit  position  register. 
Check  for  all  5  Baudot  data  bits. 


Complete  the  byte  with  hrs/figs  prefix. 


Look  up  the  byte. 


027F 

0281 

0284 

0286 

0288 

Q2BA 

028C 

028E 

028F 

0291 

0292 

0293 

0295 

0297 

029A 

029C 

029  E 

02A1 

02A3 

02A5 

02A7 

G2A9 

02AB 

02AE 

02B0 

Q2B2 

02B4 

0267 

02B9 

02BC 

Q2BF 

02C1 

02C4 

02C7 

02CA 

02CC 

02GF 

0201 

02D4 

02D7 

02D8 

02D9 

02DB 

02DD 

02DF 

02E1 

02E4 

02E6 

02E9 

02EA 


85  E3 
B9  00  03 
B5E7 
24  E7 
10  17 
A2EC 
B5  00 
E8 

95  00 
CA 
CA 
EQES 
F0  03 
4C8C02 
A2  09 
A0  08 
4C  B  F  02 
06  E7 
24  E7 
10  07 
A9  00 
85  E  4 
4C8F02 
50  07 
A9  20 
85  E4 
4C  BF  02 
A9  01 
8D01  17 
8D00  17 
A9  15 
8D07  17 
20  D9  02 
2C  07  1 7 
30  03 
4C  C4  02 
A9  00 
80  00  17 
4C  31  02 
EA 
EA 

CO  GO 
DO  04 
A0  06 
A2  09 
B9  E7  0O 
84  FC 
20  4E1F 
B8 
60 


MOVE 


SETX 


FUNC 


FIGS 


BELL 

FINISH 
LOOK 


BACK 


D*SP 


STILL 


STA  00E3 

LDA  03O0,  Y 

STA  00E7 

BITO0E7 

BPL FUNC 

LDX  SEC 

LDA  0000,  X 

INX 

STA  0000,  X 

DEX 

OEX 

CPX  $E6 

BEQSETX 

JMP  MOVE 

LDXS09 

LDY  $06 

JMP  FINSH 

ASL00E7 

BITQ0E7 

BPL  FIGS 

LDASOO 
STA  00E4 
JMP  FINSH 

BVCBELL 

LDAS20 
STA  00  E4 
JMP  FINSH 

LDA  SOI 
STA  1 701 
STA  1700 
LDA  $15 
STA  1707 
JSR  DISP 
BIT  1707 
BMl BACK 
JMP  LOOK 
LDASOO 
STA  1700 
JMP  INTL 
NOP 
NOP 
CPYSOO 
BNESTJLL 
LDY  S06 
LDX  $09 
LDA0OE7,  Y 
STY  OOFC 
JSR  IF4E 
DEY 
RTS 


Check  for  command. 

Mo^e  all  characters  1  space  to  the 
left  and  insert  the  new  character 
in  the  right  display  location. 


Prepare  the  X  and  Y  registers  for 
use  in  DISP, 

Decode  and  execute  Itrs  command. 


Decode  and  execute  tigs  command. 


Execute  bell  command, 


Set  for  third  delay. 


Display  and  check  timer. 


Turn  off  t>di- 


Display  subroutine. 


Fig.  6.  When  tuning  is  satisfactory,  as  described  in  text,  press 
button  F  to  start  display. 


ill 


A 


from  the  TU.  When  all  5  data 
bits  have  been  decoded  and 
stored  in  a  memory  byte, 
another  memory  byte  is 
looked  at  to  see  if  the  upper 
case/lower  case  bits  are  set- 
With  this  information,  the 
alphanumeric  character  may 
be  looked  up  in  the  character 
table  and  tested  to  see  if  it  is 
a  character  or  a  command.  If 
it  is  a  character,  the  data  byte 
is  loaded  into  a  display  loca- 
tion, and  the  display  is 
shifted  one  space  to  the  left. 


If  it  is  a  command  (bit  7  set 
to  0),  the  command  is  de- 
coded, and  the  appropriate 
action  taken.  The  timer  is 
then  loaded  with  a  timeout 
time  which  gets  the  micro- 
processor out  of  the  last 
Baudot  data  bit.  When  this 
time  expires,  it  is  again  time 
to  look  for  a  start  bit.  The 
display  is  run  continuously 
whenever  the  microprocessor 
is  not  busy  doing  anything 
else. 

For  those  of  you  who  al- 


ready have  a  TU  and  would 
like  to  use  only  the  display 
portion  of  the  KlM-1,  I  have 
included  (Fig.  2)  the  nec- 
essary changes  to  the  program 
to  use  one  of  the  regular 
input  ports  (pin  8)  as  your 
input  connection. 

Since  the  K1M-1  timer  is 
variable,  you  can  also  decode 
baud  rates  other  than  the 
standard  amateur  45*5  baud 
(60  wpm)  that  the  program  is 
set  for.  Fig.  5  shows  the 
necessary     changes     to     the 


timing  bits  to  decode  other 
RTTY  speeds.  To  decide 
which  baud  rate  applies, 
measure  the  length  of  a  data 
pulse  with  a  scope,  then  con- 
suit  the  table  for  the  data 
pulse  length  which  fits  and 
insert  the  timing  bits  accord- 
ingly. Do  not,  by  the  way, 
expect  to  decode  everything 
you  hear.  All  that  frequency 
shifts  is  not  necessarily 
Baudot.  Many  commercial 
stations  are  using  ASCII  these 
days  and  others  encrypt.  ■ 


Greg  Richter  WA4LJL 
1812  Briar  wood  Circle 
MiltedgeviUe  GA  31061 
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--  simple  field  strength  device 


The  manual  for  my  rig 
suggests  that  a  M better 
procedure"  for  loading  it  up 
is  to  use  an  swr  bridge  on 
forward  or  a  field  strength 
meter  to  peak  plate  and  load- 
ing controls  for  maximum 
output  power.  The  field 
strength  meter  seemed  the 
easy  way  out,  since  a  bridge 
costs  fifteen  dollars.  The 
meter  would  cost  me  next  to 
nothing  to  build  considering 
the  present  status  of  my  junk 
box.  Therefore,  1  decided  on 
the  junk  box  approach  to 
measure  output  power. 


Fig,  J, 


JD   11 


While  building  the  field 
strength  meter,  I  consulted  an 
article  in  the  July,  1976,  issue 
of  73.  The  article  dealt  with 
building  the  world's  smallest 
field  strength  meter.  The 
design  given  was  standard  and 
allowed  wide  margins  for 
parts  substitution.  Recently, 
another  ham  wrote  73  about 
an  rf  choke  that  cost  four 
dollars,  adding  that  amount 
to  the  cost  of  his  otherwise 
free  field  strength  meter,  I 
just  thought  I'd  mention  that 
all  parts  in  my  field  strength 
meter  came  from  junked  PC 
boards,  with  the  exception  of 
the  meter  movement. 

When  you  go  scrounging 
parts  for  this  project,  remem- 
ber about  the  choke*  Any- 
thing that  will  choke  rf 
works.  So,  substitute  freely, 


but    don't    change    from    a 
diode  to  a  resistor. 

As  I  said,  the  design  is 
standard,  but  the  antenna  is 
quite  unconventional.  Instead 
of  using  a  piece  of  twelve 
gauge  bare  copper  or  coat 
hanger  wire,  I  used  twenty- 
two  gauge  tinned  copper  wire 
bent  into  the  form  of  my 
initials. 

Construction 

Select  the  amount  of  wire 
you  feel  necessary  to  com- 
plete your  initials  or  what- 
ever. Straighten  the  wire  with 
a  vise  and  a  pair  of  pliers, 
Starting  at  the  lop  of  the  left 
initial,  make  a  bend  to  form 
the  beginning  of  the  antenna. 
Try  to  use  one  continuous 
piece  of  wire  to  make  the 
antenna.  To  insure  this,  draw 


your  idea  on  a  piece  of  paper 
first.  If  you  use  one  piece  of 
wire  the  antenna  will  look  a 
lot  better,  and  you  will  elimi- 
nate having  to  solder  on  extra 
pieces  of  wire.  The  joints 
make  bulges  in  the  antenna 
which  just  don't  look  as  nice 
on  the  finished  meter.  Sofder 
a  few  spots  to  hold  this  thing 
together.  While  the  iron  was 
still  hot,  I  also  attached  a 
banana  plug. 

With  the  antenna  done,  I 
built  the  guts  of  the  meter. 
The  easiest  way  to  go  is  to 
mount  the  pot  and  use  its 
terminals  as  tie  points.  The 
wiring  is  the  easiest  you'll 
ever  do  and  is  almost  impossi- 
ble to  screw  up.  My  only 
problem  was  mounting  the 
banana  jack,  which  I  solved 
by  using  two  shouldered 
washers. 

Conclusion 

Taking  a  lead  from 
modern  art,  you  can  make 
just  about  anything  for  an 
antenna  on  your  FSM. 
YouVe  got  to  admit,  now 
that  we  have  an  alternative, 
that  bare  copper  does  look  a 
bit  uncouth!  This  meter  may 
not  be  the  best  or  the  small- 
est, but  it  does  have  class!  ■ 

Parts  List 

1    diode,    tN9l4    or   just   about 

anything  else 

1  50  uA  meter 

1  rf  choke 

1  pot,  1  k  or  thereabouts  {\  have  a 

500  Ohm) 

1  .001  uF  capacitor 

1  mini  box 

1  banana  plug 

1  banana  jack 

2  shouldered  washers 

Plenty  of  twenty-two  gauge  wire 


Glenn  Malme  W60JF 
9337  Gotham  St. 
Downey  CA  9024 1 
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--a  simple  mod  for  RTTY 


The  Yaesu  FT-1 01  series 
transmitters  (FT-1 01  B, 
E,  EE,  and  EX  models)  have 
now  passed  the  200,000  mark 
in  production  and  are  in  use 
all  over  the  world.  Therefore 
this  article  is  to  show  you 
how  to  easily  convert  these 
transceivers  for  teletype  ser- 
vice. 

The  schematic  in  Fig.  1  is 
set  up  for  "dry  keying"  and 
supplies  7.5  volts  to  the  key- 
board or  tape  reader.  One 
word  of  warning:  Do  not 
apply  voltage  from  a  keyer  or 
you  will  fry  the  components. 
You  might  mount  ail  of  the 


parts  involved  in  a  rnimbox- 
Put  a  jack  in  one  side  to  plug 
in  the  keyboard.  The  potenti- 
ometer can  be  mounted  in 
the  minibox  and  is  used  to  set 
the  shift  which  is  adjustable 
from  850  Hertz  to  less  than 
170.  The  latter  shift  is  gen- 
erally used  on  the  HF  bands 
while  850  Hertz  is  still  heard 
on  VHF,  at  least  in  the  Los 
Angeles  area. 

The  connections  from  the 
FSK  device  to  your  FT-1 01 
are  just  three  in  number,  with 
one  going  to  the  above 
ground  side  of  the  31 79.3 
kHz  crystal  on   PCB  11 84 A. 


£}keyboaro 


i 


56  K 

_fauBl_lh||pai_i 


C30 
30  pF 


06 
2SC372Y 
AM/CW 


TC4    ^r?s  «!R27 
22K 


1 1 

;-C32j 

40pF 


m 


4.7K 


/77 


;c3a 


HiH 


O.OOl   f  IK 


4.7K 


C33 

'OOl 


rt? 


-C34 
L0047 


m 


Fig.  h 


Another  lead  goes  to  PCB 
1314A,  pin  14,  which  leads 
directly  to  the  I C, 
Q4MFCG034A.  The  third 
lead  is  strictly  a  ground  con- 
nection between  the  minibox 
chassis  and  the  transceiver 
chassis.  One  side  of  the  key- 
board jack  goes  to  this 
ground  in  the  minibox  as 
well.  I  would  suggest  that  for 
this  purpose  a  two  wire 
shielded  cable  be  used, 
between  the  minibox  and  the 
transceiver. 

You  will  find  that  if  you 
flip  from  one  band  to  another 
you  may  have  to  readjust  the 
"pot"  to  maintain  your  shift. 
Once  done  on  each  band  by 
checking  with  the  receive 
station,  you  can  apply  decals 
or  scribe  the  box,  however 
you  choose,  for  resetting  to 
each  band.  Obviously  you 
want  a  pointer  knob  on  the 
pot  shaft  for  this  purpose.  If 
you  are  a  purist,  you  could 
measure  the  pot  resistance 
required  for  the  shift  used  on 
each  band  adjustment  of  the 
pot  and  use  fixed  resistors  of 
the  correct  accuracies  instead. 
This  would  then  require  a 
switch  in  place  of  the  pot 
and,  by  rotating  the  switch, 
you   would   then  be  able  to 


move  from  one  band  to  the 
other.  The  switch,  of  course, 
would  have  to  have  the  cor- 
rect number  of  positions  for 
whatever  number  of  bands 
you  will  be  doing  your 
RTTYing  on. 

All  the  components  used 
in  the  FSK  circuitry  are 
garden  variety  parts  found  in 
any  ham  supply  house  or 
electronics  store.  Assembly 
time  may  take  as  long  as  an 
hour  or  two,  depending  upon 
your  experience  and  whether 
or  not  you  accidentally  pick 
up  the  soldering  iron  by  the 
wrong  end  while  working. 

Tune-up  of  the  transceiver 
would  be  under  AM  loading 
conditions,  as  teleprinter 
operation  is  the  same  as  CW 
(keydown),  and  the  surest 
way  to  cause  your  transceiver 
to  self-destruct  would  be  to 
ignore  this  fact. 

There  seems  to  be  quite  an 
upsurge  in  teleprinter  com- 
munications among  radio 
amateurs  these  days.  One  of 
the  reasons,  perhaps,  is  that 
your  friendly  surplus  store 
makes  them  available  for  as 
little  as  $25.  This  would  be 
for  the  RTTY  workhorse,  the 
good  old  Model  1 5,  which  is  a 
page  printer,  send  and  re- 
ceive. Prices  vary  in  the  vari- 
ous stores  as  might  be 
expected.  "Big  Daddy/1  the 
Model  19,  generally  can  be 
located  for  under  $100,  and 
this  provides  for  punching 
and  transmitting  tape  while 
waiting  for  the  other  guy  to 
stand  by  or  for  calling  CQ, 
and  thereby  impressing 
people  with  your  keyboard 
finesse  until  the  tape  runs  out 
and  you  resume  "hunt  and 
peck." 

These  machines  normally 
are  found  with  synchronous 
motors  and  60  word  per 
minute  gears;  however,  some- 
times they  are  equipped  with 
governed  motors  and  75  word 
per  minute  gears.  Stay  away 
from  this  type  of  machine,  as 
these  governed  motors  are 
noise  generators  and  ham 
communications  are  at  the  60 
wpm  speed  (even  though  you 
don't  type  that  fast). 

Be  seeing  you  on  the  green 
keys!  ■ 
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Build 


Drift-free 


-  -  a  quality  RTTY  demodulator 


LI  »i  tew 


2200  Hi 
8PF 


TUNING 

METER 


AF5K 

17  P 


FLL  Of  MOD 

AND 
AMPLIFIER 

1 ^^- ^^~ 

THRESHOLD 

CIRCUIT 

K 

E 
f 
1 

H 

SQUELCH 
CIRCUIT 

TTY 

1.001' 


Fig,  /.  Block  diagram  of  RTTY  demodulator. 


LiMlTER 
VCC       YCC 


BAND  PASS  FILTER 
VCC 


Since  I  have  an  old 
HRO-60  receiver  which 
has  a  lot  of  drift,  and  since  I 
wanted  to  copy  RTTY  with 
it,  I  had  to  find  a  circuit 
which  would  be  easy  to  tune 
and  compensate  for  the  drift. 
I  also  required  the  facility  to 
reverse  the  mark-space  sense 
when  coupled  to  a  trans- 
ceiver. 


TUNING 'V'OM  ON  £V  DC   RANGE 

*  vCC 

J  f  PHUSE-LOCJ 


Fig.  2,  Schemata. 


The  following  circuit 
which  was  developed  has  the 
following  characteristics: 

1 .  Narrow  shift  detection; 

2.  Easy  to  tune; 

3.  Reversible  sense; 

4-  Good  signal  to  noise 
characteristics; 

5.  Auto  mark-hold; 

6.  Easy  to  obtain  parts; 

7.  Easy  to  adjust. 

Block  Diagram  Operation  (see 
FiftD 

Limiier:   The   audio  from 

the  receiver  is  hard  limited  to 
compensate  for  fading  signals. 
The  li miter  will  operate  at 
approximately  1  volt  peak-to- 
peak  input  and  applies  an  1 1 
volt  peak-to-peak  square  wave 
to  bandpass  filter. 

Bandpass  Filter:  This  has  a 
center  frequency  of  2210  Hz 
and  a  llQ* '  of  1 0.  The  purpose 
of  the  filter  is  to  improve  the 
signal  to  noise  ratio  and  to 
discriminate  between  close 
signals.  There  are  two  out* 
puts:  the  high  level  output  is 
used  for  the  tuning  indicator 
and  the  low  level  output  is 
applied  to  the  phase  locked 
loop  demodulator. 

Phase  Locked  Loop:  An 
LIM565  is  used  to  convert  the 
AFSK  tone  to  a  varying  dc 
leveL  The  dc  level  is  approx- 
imately +10.5  volts  and 
changes  by  50  mV  in  step 
with  the  mark-space  shift.  An 
amplifier  stage  is  required  to 
increase  the  shifted  level  to 
approximately  11  volts  peak- 
to-peak.  This  is  applied  lo 
two  circuits,  the  threshold 
circuit  and  the  squelch  cir- 
cuit. 

Threshold  Circuit :  Con- 
sists of  two  comparators 
which  determine  if  the  shift 
meets  predetermined  limits. 
The  outputs  of  the  com- 
parators are  connected  to  an 
SPOT  switch  to  enable  sense 
selection.  The  comparator 
circuits  are  used  to  differ- 
entiate the  amount  of  shift 
on  a  noisy  signal  and  a  good 
signal. 

Squelch  Circuit:  Noise  for 
the  squelch  circuit  is  derived 
through  a  differentiator  from 
the  phase  locked  loop  ampli- 
fier.   The    noise   is    rectified, 
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and  controls  an  FET  which 
produces  a  dc  level  which  is 
+  12  veils  on  noise.  This  is  to 
prevent  the  teleprinter 
running  "open11  on  noise  or 
static  crashes. 

Keying  Circuit:  The 
output  of  the  threshold  cir- 
cuit is  applied  via  an  OR  gate 
to  the  keying  transistor.  The 
output  of  ihc  squelch  circuit 
is  applied  to  a  comparator 
which  is  used  as  a  switch  to 
disable  the  keying  signal  from 
operating  the  keying  tran- 
sistor. If  the  noise  is  greater 
than  the  signal  the  keying 
transistor  will  continue  to 
conduct,  causing  a  mark-hold 
configuration,  if  the  signal  is 
greater  than  the  noise,  the 
squelch  output  goes  LOW, 
enabling  the  keying  transistor 
to  follow  the  mark  and  space 
levels  from  the  threshold 
circuit. 

The  schematic  diagram  is 
seen  as  Rg.  2. 

Construction 

The  complete  demodu- 
lator was  built  on  two  IC 
type  Vero  boards  with  a  lay- 
out similar  to  Fig.  3, 

The  sense  switch,  +12  volt 
regulated  power  supply,  and 
the  input  transformer  were 
mounted  on  a  5  x  7  alumi- 
num chassis  with  a  terminal 
strip  on  the  back.  The  I  wo 
circuit  boards  were  mounted 


on  the  top  of  the  chassis  to 
enable  easy  adjustments. 

Adjustments 

The  following  test  instru- 
ments are  required: 

VOMor  VTVM; 

Dc  coupled  oscilloscope; 

A  tape  recorder  with  a  good 
recording  of  AFSK  tones. 

(This  can  be  a  recording  of 
the  output  of  an  AFSK 
keyer,  which  can  be  obtained 
From  your  local  RTTYerJ 

Bandpass  Filter  Tuning: 
With  the  AFSK  signal  fed 
into  the  demodulator,  adjust 
the  bandpass  filter  tuning 
until  maximum  smooth  de- 
flection is  seen  on  the  tuning 
meter. 

Phase  Locked  Loop:  If 
you  have  a  counter,  set  the 
VCO  frequency  for  2210  Hz 
at  the  junction  of  pins  4  and  5 
of  the  LM565.  If  you  do  not 
have  a  counter,  do  the  fol- 
lowing: Connect  a  dc  scope 
to  the  junction  of  the  Ik 
Ohm  resistor  and  the  .47  uF 
capacitor  at  the  output  of  the 
LM565.  Adjust  the  scope  so 
that  there  is  maximum  ver- 
tical gain  and  the  dc  level  can 
still  be  seen.  Use  the  vertical 
position  control.  (Note;  Do 
not  use  ac  coupling.)  Adjust 
the  VCO  frequency  until  the 
dc     level     remains    constant 
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Fig,  4.  Test  points. 

RTTY  Demodulator  Parts  List 


01,07,09,014 

D01  disc  ceramic 

C2 

.005  disc  ceramic 

C3,C4 

500  pF  5%  polycarbonate  or  mylar* 

C5 

.01  disc  ceramic 

C6,  CI  6 

2  uF  25  V  dc  electrolytic 

C8 

.01  uF  5%  polycarbonate  or  mylar* 

CIO 

.47  uF  mylar 

C11,C15 

.1  uF  disc  ceramic 

C12 

6,8  uF  25  V  dc  electrolytic 

C13 

680  pF  disc  ceramic 

C17 

500  uF  25  V  dc  electroJYtic 

CIS.  C19 

100  uF  25  V  dc  electrolytic 

*to  limit  the 

amount  of  drift  due  to  heat. 

All  resistors  54  Watt  10%  except  as  noted. 

R1,R5,  R17,R20 

4.7  megohm 

R2,  R18,  R21 

2.2  megohm 

R3 

1 .0  megohm  V*  Wait  5% 

R4 

2.2  megohm  %.  Watt  5% 

R6 

7,5k  Ohm  V.  Wait  5% 

R7,  R13,R22,  R23 

10k  Ohm  potentiometer,  printed  circuit  type 

RB,  R9,  R15,  R30 

R31 

10k  Ohm 

R10#  R11 

4.7k  Ohm 

R12 

12k  Ohm  %  Watt  5% 

R14,  R37,  R38 

1k  Ohm 

R16 

3.3k  Ohm 

R19 

150k  Ohm 

R24.  R25,  R26, 

R27 

R32, 

R33 

1  megohm 

R28 

100k  Ohm  potentiometer,  printed  circuit  type 

R29 

15k  Ohm 

R34.R35 

3.9k  Ohm 

R36 

10k  Ohm  KWatt  10% 

CR1.CR2,  CR3 

CR4 

1 M34A  germanium  d iode 

CR5.CR6 

1N914  silicon  diode 

CR7,  CR8,  CR9, 

CR10 

CR11 

IN 4007  rectifier 

CR12 

1 2  volt  1  Watt  zener  diode 

LED 

light  emitting  diode 

IC1, IC3 

LM3900CIM  (National) 

IC2 

LM565  CN  (National) 

Q1 

MPF  1  02  or  equivalent  N -channel  FET 

Q2 

High  voltage  silicon  NPN  transistor 

T1 
T2 

F1 

SI 
S2 


(Sylvania  ECG  228  or  equivalent) 

1  2k  Ohm  center  ^tapped  to  8  Ohm  transistor 
type  output  transformer  used  backwards. 
115  V  ac  to  12.6  V  ac  >*  Amp  filament 
transformer 

%  Amp  fast  blow  fuse  and  holder 

SPST  on-off  switch 
SPDT  sense  switch 


Miscellaneous 

5x7  chassis,  terminal  strip,  #8-32  nuts  and  bolts,  insulated 
spacers  for  #6-32  to  mount  boards  on  chassis,  holder  for  LED 
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with  and  without  the  AFSK 
input  signal.  You  should  also 
see  the  50  mV  shift  in  time 
with  the  mark-space  fre- 
quencies. 

Threshold  Detector:  The 
SPACE  threshold  potenti- 
ometer wiper  should  have  +9 
volts  dc  to  ground,  and  the 
MARK  threshold  potenti- 
ometer wiper  should  have  +3 
volts  to  ground.  These  can  be 
readjusted  from  on-the-air 
signals  for  minimum  dis- 
tortion and  gl itching  of  the 
copy. 


Squelch  Circuit :  Connect 
the  demodulator  to  the 
receiver  and  the  teleprinter 
loop  circuit.  With  the  receiver 
picking  up  noise,  adjust  ihe 
SQUELCH  level  potenti- 
ometer until  the  machine  just 
stops  printing  the  noise. 
Different  atmospheric  and 
domestic  noise  may  require 
more  or  less  squelching 
action. 


Operation 

Very     simply     tune     the 


receiver  onto  a  RTTY  signal 
until  the  tuning  meter  indi- 
cates a  maximum.  The  tele* 
printer  should  start  printing 
If  the  copy  is  garbled,  switch 
to  the  opposite  sense.  Fine 
adjustments  may  be  required 
to  the  threshold  circuit  to 
produce  glitch-free  copy,  but 
I  found  the  +9  volt  and  +3 
volt  levels  to  be  good  enough. 

Conclusion 

This  demodulator  has  been 
in  operation  at  my  location 
for   over   4    months.    It  has 


copied  very  well  through  the 
local  line  interference  and 
fading  of  the  20  meter  band. 
With  the  Swan  350,  on  20 
meters  I  use  MARK  HIGH, 
and  on  80  meters  I  use 
SPACE  HIGH.  The  wave- 
forms in  Fig,  4  can  be  seen  at 
the  points  indicated  during 
normal  operation  of  the 
demodulator*  * 


Reference 

National  Semiconductor  Linear 
Applications,  1973  copy, 
LM3900  and  LM565  sections. 


Rejector 


-  -  great  for  CW 
or  phone  receivers 


S.  T.  Rappofd  WB6ZYK 
PO  Box  4678 
Redway  CA  95S60 


Here   is  another  version 
of  the  outboard  noise 

and  interference-rejecting 
circuit  for  both  phone  and 
CW.  It  is  an  accessory  aid  to 
even  the  most  modern  of 
receivers.  The  unit  is  widely 
variable  and  flexible,  doing  a 
real  fob  under  difficult  on- 
the-air  conditions  for  which 
the  unit  was  designed. 

Throughout  my  more  than 
forty  years  of  hamming,  I 
have  tried  many  types  and 
combinations  of  both  simple 
and  complex  filter  circuits,  to 
find  that  indeed  they  all  do 
some  specialized  job-  But  this 
circuit  has  proven  to  be 
simple,  most  effective,  and  a 
pleasure  to  build  and  use, 
providing  mu  ch -needed 
QRN-QRIV1     rejection     and 


cutting  background  noise  to 
almost  nothing.  Of  equal 
importance  —  it  is  cheap  and 
dirty.  No  doubt  every  ham 
has  the  components  in  the 
junk  box,  or  can  get  them  at 
the  local  electronics  surplus 
store.  This  simple  and 
straightforward  circuit  pro- 
duces surprisingly  effective 
results,  The  unit  has  only 
three  controls:  a  4-position 
rotary  switch  to  select  desired 
combinations    of   the    noise- 


limiting  diodes,  an  af  filter 
notch  control,  and  a  tone 
control. 

The  unit  is  to  be  plugged 
into  the  receiver's  headphone 
jack;  the  unit's  output  jack 
can  take  either  phones  or 
speaker*  The  circuit  input 
begins  by  cutting  sharp  and 
heavy  noise  pulses  in  three 
steps  with  the  4-position 
rotary  switch.  The  three 
diode  combinations  handle 
progressively     more     severe 
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noise  pulses* 

This  is  followed  by  the  af 

filter,  which  is  simply  an  af 
T-notch  circuit,  a  smoothly 
adjusting  type,  being  quite 
effective  in  limiting  the  af 
pass  band  over  a  sufficient 
range  for  both  phone  and  CW 
uses,  This  filter  is  without 
any  of  the  ringing  of  some 
filter  types.  The  inductor  is 
an  88  mH  toroid,  a  common 
item.  This  part  of  the  unit  is 
also  noise-limiting. 

The  filter  is  followed  by 
an  audio  peaker  circuit  in 
order  to  overcome  insertion 
losses  of  previous  circuitry. 
The  peaker  restores  the  audio 
level  back  up  to  desirable 
level. 

The  output  of  the  unit 
incorporates  an  old-fashioned 
and  long-empln\  ed  circuit  to 
cut  still  other  types  of  noise 
and  adjust  and  clear  up 
received  signal  problems;  an 
ordinary  tone  control  circuit. 
It  is  remarkable  how  much 
this  simple  circuit  modifies 
signals  and  atmospheric  con* 
ditions. 

Try  this  simple  unit  on  the 
workbench  some  evening,  and 
see  if  it  Isn't  a  delightfully 
cheap  and  dirty  way  to 
enhance  receiver  performance 
and  utility.  Its  noise  control 
makes  possible  160  meter 
operation  all  through  the 
QRN  season  of  the  year,  and 
I  have  been  able  to  stay  on 
the  air  on  150  in  particular 
when  others  QRT  because  of 
atmospheric  and  Loran  QRN 
and  heavy  QRM. 

The  unit  is  housed  in  a  6'* 
x  3"  x2Vi"  utility  box.- 
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CHVSTRlS 


•  General  Communication  &  Industry 

*  Citizens  Band 
(Standard  &  Synthesized) 

*  Two-Meter  -  Monitor  -  Scanner* 

•  Marine  VHF  •  Amateur  Bands 

Depend  on  Jan  Crystals 
made  in  U.  S.  A.  for 

•  Frequency  Control  *  Frequency  SI  ability 

*  High  Performance 

Send  10*  for  our  latest  catalog 
Write  or  phone  for  more  details 


2400  Crystal  Drive 

Ft  Myers,  Florida  33901 

all  phones  (613)  936-2397 

J2 


6th  ANNUAL 

HAMBURG  INTERNATIONAL  HAMFEST 

PRESENTS 


HA* 


SEPTEMBER  17th 

ERIE  COUNTY  FAIRGROUNDS 


8  A.M.-5  P. 

BUFFALO,  N.Y. 


PRE-AMP 


HIGH  GAIN   ■   LOW  NOISE 

35dB  power  gam,  2,5-3.0  dB  N  F  at  150 
MHz  2  stage.  R.F.  protected,  dual-gate 
MOSFETS,  Manual  gain  control  and  pro- 
vision for  AGC.  4%"  xl^B^jel^a-  alum- 
inum case  with  power  switch  and  choice 
of  BNC  or  RCA  phono  connectors  (be 
sure  to  specify).  Available  factory  tuned 
to  the  frequency  of  your  choice  from  5 
MHz  to  250  MHz  with  approximately  3% 
bandwidth.  Up  to  10%  0  W  available  on 
special  order. 

N    Y.  State  residents  add  sales  tax. 

Model  201  price:  5-250  MHz   £29.95 


Vang 


196-23  JAMAICA  AVE, 
HOLLIS,  N.Y,  11423 


VI 


Speakers  —  Big  PHies  —  Ladies'  Programs  -  Major  Manufacturers  —  R.V.  Hookups  —  indoor 
Outdoor  Flea  Marfceti  -  Talk  In  On  52  4  31/91    -  Off  N.T.S.  1-10  oi  Exit  57 

Details:  H.I.H,  Committee,  P.O.  Boi  308  Hamburg,  M.Y.  14075  -  Phone  716-873-3914 
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Bearcat  c'/u  Scanner 


$289. 

The  Bearcat  210  super  synthesized  receiver 
scans  and  searches  32-50  146-174  & 
416-5 12  MHz  without  expensive  crystals 
Order  no*  on  our  24  hour  toll -free  credit 
card  order  tine  800-521-4414  In  Michigan 
and  outside  the  U  S.  call  313-994-4441  Add 
$5  00  'Or  shipping  in  US  or  $8  00  for  air 
UPS  to  wesi  ooa$t  Charge  cards  or  money 
orders  Only  Foreign  orders  mviieO  For 
additional  information,  write  Communi- 
cations Electronics  P  Q  Bo*  !0Q2  Dept 
21,  Ann  AThor.  Michigan  48T06 


TM 


COMMUNICATIONS  ELECTRONICS 
P.O.  BOX  1002    DEPT.  2D 
ANN  ARBOR,  MICHIGAN  48106 


csj 


at  last -your  shack  organized! 

$12995  S-F  RADIO  DESK 


WA69RR 
WB6OY0 


Floor  Space 
37"  Wide 
30   Deep 


Deluxe -Ready  to  Assemble 

Designed  with  angled  rear  shelf  for  your 
viewing  comfort  and  ease  of  operation. 

FINISHES:  Walnut  or  Teak  Stain- 
Also  available  in  Unfinished  Birch,  $114.95. 

Additional  Information  on  Request, 

Checks,  -Money  Orders,  BankAmerfcard 
and  Master  Charge  Accepted 

2S%  Down  Required  with  COD.  Order*. 

FOB.  Culver  City.  (In  Calif.  Add  6%  Sales  Tax.) 


A  beautiful  piece  of  furniture  -  your  XYL  will  love  it! 

S-F  AMATEUR  RADJQ  SERVICES 
43S4  KEYSTONE  AVENUE  S7  CULVER  CITY.  CALIF    90230 
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Richard  R,  Parry  W91F 
38W2B5  Dtierpath  Road 
Batavia   IL  60510 


RTTY 
CRT  Tuning  Indicator 


--  still  the  best  method 


Tuning  your  receiver  until 
the     teleprinter     stops 

printing  Greek  and  starts 
printing  English  is  one  way  to 
tune  in  a  RTTY  signal,  but  it 
obviously  leaves  much  to  be 
desired.  The  ST-6,  with  its 
"plus-plus**  tuning  meter,  Is  a 
step  in  the  right  direction, 
but  valuable  information  is 
lost  using  this  method.  One 
of  the  oldest,  and  still  one  of 
the  best,  methods  makes  use 
of  a  CRT  display. 

With  the  aid  of  the  CRT 
display,  one  can  tell  at  a 
glance  if  the  station  is  narrow 
or  wide  and,  with  a  little 
practice,  can  estimate  how 
wide  or  narrow  the  station 
might  be.  In  addition,  the 
display  depicts  possible 
trouble  with  the  discrimi- 
nators in  the  demodulator. 
For  example,  if  either  the 
mark  or  space  LC  tuned  cir- 
cuits have  changed,  believe 
me,    you'll    be    the    first    to 


know.  If  the  other  station  is 
transmitting  upside  down 
signals  (mark  and  space  fre- 
quencies reversed),  the  CRT 
display  will  show  this  con- 
dition vividly.  The  phenom- 
enon of  selective  fading,  in 
which  one  signal,  mark,  or 
space  is  attenuated  more  than 
the  other,  is  also  readily  seen. 
In  addition,  the  CRT  display 
is  an  excellent  coarse  tuning 
indicator.  It  enables  one  to 
tune  in  a  station  rapidly  and 
then  to  fine  adjust  the  signal 
using  the  ST-6  tuning  meter. 
In  general,  the  ST-6  tuning 
meter  and  the  CRT  display 
are  not  redundant  —  they 
actually  complement  each 
other. 


Theory 

Before  we  go  into  a 
description  of  the  circuit,  it 
would  be  wise  to  give  some 
background  information. 

Photos  by  Anthony  R.  Donaldson 


By  convent  ion,  the  mark 
signal  is  displayed  horizon- 
tally, and  the  space  signal  is 
displayed  vertically.  There  is, 
of  course,  no  particular 
reason  why  the  mark  signal 
could  not  be  displayed  verti- 
cally and  the  space  signal 
displayed  horizontally. 

A  theoretically  perfect 
display  would  show  the  mark 
signal  as  a  perfectly  horizon- 
tal straight  line.  The  space 
signal  would  be  shown  as  a 
perfectly  vertical  straight  line. 
In  the  real  world  this  is 
hardly  the  case.  Because  the 
bandwidth  of  the  mark  and 
space  tuned  circuits  is  rather 
broad,  at  least  in  the  case  of 
the  ST-6,  some  of  the  mark 
signal  gets  into  the  space 
tuned  circuit.  The  result  is 
two  ellipses  rather  than  two 
straight  lines.  For  this  reason, 
when  tuning  in  a  station,  one 
should  ignore  the  minor  axis 
or  width   of  the  ellipse  and 


CRT  R TTY  tuning  indicator. 


tune  the  receiver  for  maxi- 
mum amplitude  of  the  major 
axis. 

Theoretically,  these  ellipses 
would    be    perpendicular    to 
each  other.  Returning  to  the 
real  world  once  ag^in,  we  find 
this  is  not  the  case.  Because 
there   is    a   phase   difference 
between     the     mark     signal 
induced   in   the   mark   tuned 
circuit    in    the   demodulator 
and    the    same    mark    signal 
induced   in   the  space  tuned 
circuit,  the  major  axis  of  the 
mark  ellipse  is  not  horizontal. 
For    the    same    reason t    the 
major  axis  of  the  space  ellipsi 
is  not  vertical.  In  my  case,  I 
have  found  the  major  axis  of 
the  mark  ellipse  to  be  approx- 
imately  -30   degrees  off  the 
horizontal  axis  and  the  major 
axis  of  the  space  ellipse  to  bf 
approximately  20  degrees  off 
the  vertical  axis.  It  is  possible 
to  add  additional  filtering  to 
both    the    mark    and    space 
signals     to     approach     the 
** perfect"   condition   of  two 
perpendicular    straight    lines; 
however,    this  detracts  from 
the  display  because  one  loses 
information    in    the   process. 
For    example,    if    the    tuned 
circuits    in    the    demodulator 
should  shift  slightly,  chances 
are   the  display  will   not  see 
the  shift  because  of  the  extra 
filtering. 

When  constructing  this 
project,  you  should  be  aware 
of  one  possibly  critical  point. 
Stray  magnetic  fields  may 
deflect  the  spot,  making  it 
impossible  to  focus  the  spot 
to  a  fine  point.  For  this 
reason,  care  should  be 
exercised  to  keep  the  CRT  as 
far  as  possible  from  trans- 
formers, especially  the  fila- 
ment transformer,  If  you 
should  be  unable  to  focus  the 
spot  to  a  fine  point,  wrapping 
the  CRT  in  iron  or  steel  of 
high  permeability  should 
alleviate  the  problem.  Tube 
type  demodulators,  such  as 
the  TT/1,  will  not  require 
additional  amplification  to 
drive  the  CRT.  However, 
more  and  more  amateurs  arc 
building  solid  state  demodula- 
tors such  as  the  ST-6,  The 
nominal     mark     and     space 


its 


signal  from  one  of  these  units 
is  1.5  volts,  hardly  enough  to 
drive  the  deflection  plates  of 
the  CRT,  which  typically 
require  a  30  volt  signal  for 
full  face  deflection.  The 
objective,  then,  is  to  provide 
enough  amplification  to  drive 
the  CRT.  There  is,  however, 
one  other  requirement  of  the 
design;  it  must  have  an 
extremely  high  input 
impedance.  The  reason  for 
this  is  simply  to  prevent  the 
loading  of  the  mark  and  space 
discriminators  in  the  demodu- 
lator. Fig.  2  shows  the  741 
operational  amplifier 
connected  as  a  noninverting 
buffer  amplifier.  In  this  con- 
figuration it  will  provide  a 
modest  voltage  g^ in  of  2  and 
have  an  input  impedance  well 
above  100  megohms.  If  the 
output  from  the  demodulator 
is  much  less  than  1.5  volts, 
additional  amplification  may 
be  required.  This  is  easily 
accomplished  by  changing  the 
47k  feedback  resistor  con- 
nected between  pins  2  and  6 
of  each  741  amplifier  to  100k 
to  obtain  a  gain  of  3,  or  to 
150k  to  obtain  a  gain  of  4. 
The  output  of  the  741  is 
capacitively  coupled  to  a  high 
voltage  amplifier  used  to 
drive  the  CRT.  This  stage 
makes  use  of  a  high  voltage 
transistor  and,  installed  in  the 
circuit,  exhibits  a  voltage  gain 
of  10.  From  there,  the  signal 
is  applied  to  the  electrostatic 
deflection  plates  of  the 
2AP1-A  CRT.  The  2BP1  is 
another  CRT  that  works  well 
in  this  application;  however, 
it  is  not  pin  for  pin  com- 
patible with  the  2AP1-A. 

High   Voltage   Power  Supply 

The  high  voltage,  power 
supply  schematic  shown  in 
Fig,  3  provides  the  necessary 
voltage  (270)  for  the  deflec- 
tion plates  of  the  CRT,  as 
well  as  the  voltage  (130)  for 
the  high  voltage  amplifier, 
The  voltages  are  not  critical, 
but  is  important  that  the 
ripple  voltage  be  low.  The 
supply  is  connected  as  a 
simple  half  wave  rectifier 
with  a  goodly  amount  of 
capacitance  on  the  output  to 
reduce  ripple. 


Low   Voltage   Power   Supply 

If  you  have  an  ST-6,  you 
can  use  the  plus  and  minus  1 2 
volt  power  from  it  tike  I  do. 
Should  this  not  be  the  case, 
Fig.  4  shows  a  power  supply 
that  may  be  used- 
Adjustments 

Turn  the  power  on  and, 
assuming  there  is  no  smoke, 
ascertain  that  the  focus, 
intensity,  and  centering 
controls  are  working  proper- 
ly. Since  there  is  no  signal  at 
this  time,  only  a  simple  spot 
should  appear  on  the  CRT 
face.  As  previously  men- 
tioned, inability  to  focus  the 
spot  to  a  fine  point  may  be 
indicative  of  stray  magnetic 
fields. 

Connect  a  voltmeter  to 
test  point  1  (T.P/I).  If  the 
voltage  is  not  65  volts  (one 
half  of  130),  try  different 
values  of  RV  until  the  T.P.I 
voltage  is  65  volts.  The 
purpose  of  this  step  is  to 
center  the  signal  so  that  it 
will  be  able  to  swing  equal 
amounts  on  either  side  of  this 
reference.  If  the  bias  were  not 
set  in  this  way,  one  side  of 
the  sine  wave  would  be 
clipped,  causing  distortion.  An 
identical  procedure  should  be 
used  for  T.P.2.  Different 
values  of  RH  are  used,  until 
the  voltage  at  T.P-2  is  65 
volts.  I  found  RV  to  be  150k, 
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and  RH  to  be  180k  in  my 
unit. 

In  case  you  have  gotten 
used  to  working  on  circuits 
with  the  power  on,  because 
they  were  low  voltage  circuits 
(e.g.,  TTL  circuits),  I  wish  to 
remind  you  that  the  voltages 
in  this  unit  are  lethal.  Turn 
the  power  off,  and  make  sure 
the  energy  stored  in  the 
capacitors  has  dropped  to 
zero  before  trying  new  values 
for  RV  and  RH. 

The  next  step  is  to 
position  the  CRT  properly* 
This  is  accomplished  by 
supplying  a  one  volt  audio 
signal  (approximately  2  kHz) 
to  one  input  and  then  the 
other.  One  should  find  a 
straight  line  is   produced   in 


each  of  these  tests  and  that 
they  are  perpendicular  to 
each  other.  The  purpose  of 
this  step  is  to  identify  the 
position  of  the  vertical  and 
horizontal  deflection  plates. 
With  the  power  off,  rotate 
the  CRT  so  that  when  the 
signal  is  applied  to  the  mark 
input,  the  straight  line  on  the 
CRT  face  is  horizontal. 

Tuning  with  a  Scope 

Tuning  with  a  scope  is  a 
quick  and  simple  process.  The 
vertical  and  horizontal 
amplitude  controls  may  be 
set  by  the  individual  to 
produce  a  display  that  nearly 
fills  the  face  of  the  CRT 
screen;  however,  the  two 
controls    should    be    set    to 
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Fig.  2.  CR  T  R  TTY  tuning  indicator  circuit. 


119 


The  high  voltage  amplifier  is  located  on  the  perforated  board.  The  low  level  buffer  amplifier  Is 

constructed  on  a  PC  board  and  is  shown  in  the  card  holder.  The  low  voltage  power  supply  is  not 
shown  In  this  photo* 


identical  positions  to  give  an 
accurate  display.  As  pre- 
viously staled,  one  should 
tune     for     the     maximum 


amplitude  of  the  major  axis 
of  each  ellipse.  If  the  shift  of 
the  station  and  the  discrimin- 
ators    are     identical,     both 


TRANSFORMER 


VAC 
120 


*n  a 
*v* 


BLACK 


1 


R£D 


1 


IN40O5 

r-N— 


OLK/ TEL 


aov 


BLK / RED 


■* -270V  OC 


1*4003 


500K    7b  SOj»F0 

400V  OC 


100  V 


I 


&L K/ QRH 


iff 


m 


500K     -^  200^0 
2Q0V  OC 


57AMC0* 


tSOK 


i 


NE-2 


*-»v 


■ 

>2AP1-* 
FFLAUENT 
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amplitudes  will  peak  at  the 
same  time.  If  the  station  is 
wide  of  narrow,  one  should 
tune  for  equal  amplitudes 
even  though  they  are  not 
maximized.  This  method, 
called     straddle- tuning,     is 


TftlAO 
I     45* 


perhaps  one  place  where  the 
ST-6  4iplus~pius"  tuning 
meter  is  superior.  A  typical 
application  of  this  technique 
is  found  in  tuning  in 
commercial  425  Hz  shift 
stations  with  850  Hz  discrim- 
inators, 

One  last  note;  When  you 
tune  in  a  station,  it  is  best  to 
have  the  I i miter  on  (FM); 
once  the  station  is  tuned  in 
property,  the  Iimiter  may  be 
turned  off  (AM)  if  desired- 
Conclusion 

The  CRT  RTTY  tuning 
indicator  described  in  this 
article  has  been  in  use  for 
over  a  year  with  no  problems. 
The  display  provides  a  quick 
and  accurate  method  to  tune 
in  a  RTTY  station.  In 
addition,  this  method  gives  a 
great  deal  of  information, 
much  more  than  any  simple 
meter  could." 
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from  page  64 

.  r .  arid  then,  after  that,  never 
acknowledge  that  his  audio  is  being 
heard etc. 

With  a  little  experience,  you  can 
write  the  book  ...  and  please  do  write 
to  73  and  tell  all  of  us  what  works  and 
what  doesn't  work. 

In  case  you  get  some  hard  ones . . . 


EDITORIAL  BYWA  YNE  GREEN 

and  you  may  .  ,  ,  it  doesn't  hurt  to 
have  a  fox  hunting  team  with  some 
practice.  Get  those  Sunday  morning 
lox  hunts  going.  We're  looking  for 
articles  on  fox  hunting  equipment  and 
techniques,  by  the  vway. 

INSTRUCTOR'S  GUIDE 

It  is  a  tittle  scary  at  first  to  accept 
the  responsibility  for  teaching  a  class 


of  prospective  Novices.  It  does  get 
easier  as  you  get  into  it  .  . .  but  there 
is  nothing  like  a  guide  to  the  forest 
before  you  enter  it. 

We  have  such  a  guide  available. 

One  amateur  has  been  responsible 
for  more  other  amateurs  getting  their 
licenses  than  anyone  else  .  . .  a  chap 
named  Bill  Welsh  W6DDB  out  in 
beautiful  {?!  Burbank.  He's  been  at  it 
for  over  twenty  years,  and  has  turned 
out  thousands  of  hams  from  his 
classes.  Bill  has  written  a  great  guide 
for  the  instructor,  and  it  is  invaluable 
for  anyone  getting  into  this  field. 

Bill  discusses  the  equipment  and 
materials  needed  . . .  the  classroom 
requirements  ...  the  library  that  will 
help  . .  -  the  code  . . .  preparing  the 
course    . .  .    certificates    , ,  .    and    fi- 


nances. 

This  Instructor's 
you  drop  by  the  73 
you  SI  for  handling 
send  it  to  you,  You 
much  better  bargain 
in  teaching,  Send  S 
Guide,  73  Magzime, 
Q345& 


Guide  is  free  if 
HG  , ,  h,  and  costs 
and  mailing  if  we 
won't  run  into  a 
if  you're  involved 
1  for  instructors 
Peterborough  NH 


HAMFESTS- DAYTON  ... 

The  Dayton  Hamvention  was  well 
attended  this  year  -  probably  a  little 
better  than  last  year,  though  it  was 
difficult  to  tell  from  inside  at  the 
exhibit  booths  because  it  seemed  a 
little  less  crowded  there.  It's  possible 
that  the  expanded  flea  market  drew 

Continued  on  page  t75 
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LINE  C0RO  (182510)  $3.25 
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$22.00/12   5"  diim.  foils. 
LACK  NYLON  RIBBONS 
SINGLE  SPOOL  SH/Doz. 
DOUBLE  SPOOL  S15/Ddz. 
ANSWERBACK  DRUM  1 180627)57.00 
CODED  (SPECIFY  CODE)  S1O.00 

DOME  LID  {181137)  $5.75* 

BLANK  PLATE  (181910)  S7.00* 

KNOB  (181824)  $1.00 

KEYTOPS  (YOUR  CHOICE)  60c  &a. 

ONE  PIECE  COVER  (187300)  $22,00* 
UCC  6  LINE  LOCAL  S15Q.00 
UCC3FORTWX       SI  50.00 

PROMT  PLATE  (181812)  $2.50 
DATA  SETS  1D1C  FOft  TWX  $450,00 
NEW  l05AF0fTTWXS30GJ]Q 


COMPLETE  COVER  READY  TO  INSTALL 
INCLUDING  ALL  #,s  .  .  .  , . 

COPY  HOLDER  (182036) 

TAPE  UNWINDER  (1*1 

WIND  UP  PAPER  TAPE  WINDER 

ELECTRIC  TAPE  WINDER    .  .. 

ELECTRIC  PAPER  WINDER  (LPW-3Q0) 

DEC  TYPE  READER  RUNCARD 

ACOUSTiC  COUPLER 

OMNITEK  701A    

READER  POWER  PACK  (182134) 

STANDARD  EIA  INTERFACE 

ACOUSTIC  COVERS  with  FAN 


$  35.00 
$  14.00 
S  32,00 
$  22.00 
$  55.00 
$  50,00 
%  45,00 

$160.00 
%  35.00 
$  55  00 
$258  00 


If  >ou  don't  see  *hal  vou  need.    CALL  or  WRITE:      O     If  il*  for  TELETYPE0  We  Have  It. 


TELETYPEWRITER  COMMUNICATIONS  SPECIALISTS 

550  Springfield  Avenue        •        Berkeley  Heights,  N.  i.  07922 
(201)46^5310      •     TWX:  710  986  3016     •     TELEX:  13*6479 

Dfiaf  LituTTY:  2DM64-5314 
SUBS/DfAftYOf  VAHTSLOT  EMTERPftrSE$>  IMC 


PLEASE  NOTE 
Out  to  increased  costs  of  processing  order*  mm 
itnum  order*:  51 0.00  cash  at  check,  525,00  charge. 
All  orders  shipped  UPS.  Please  include  sufficient 
postage,  T13 
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MAKE  YOUR  REMOTE  VFO  AN   SFO* 

Synthesized  Frequency  Oscillator 
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"  Please  Rush  my  SFO-2020  -  Price  S225.00 

Check  Box  For: 
3  Check  □  Money  Order  □  Master  Charge  D  Bank  Americard 

:redit  Card  No.: Interbank  No.: 

■xpiration  Date: Signature: 

lame: 


Address: 
Sty: 


State 


Zip  Code: 


/lar viand  Residents  add  4%  sales  tax. 


100  Hz  steps. 

No  more  guessing  what  frequency  you 
are  on. 

Accuracy  and  stability  better  than  10 
Hz.  [1  Hz  Optional]. 

For  use  with  any  Transceiver,  Receiver, 
or  Transmitter  with  a  5.0  to  5.5  MHz 
VFO  input.  Such  as  HW-100  series, 
SB-100  series  and  TS-520/820. 

Less  cost  and  more  stability  than  re- 
mote VFO  and  counter. 

Price  -  $225.00. 

Dimensions:  9  inches  wide,  5%  inches 
high,  and  12  inches  deep. 
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Cassette-Aided  CW 


and 


inexpensive  message  storage 


The  "in"  thing  today  is  to 
use  IC  memories  for 
functions  such  as  routine  CQs 
or  special  calls  on  CW,  ID 
functions,  RTTY  test  mes- 
sages, etc.  But,  for  individual 
station  use,  there  is  still  a  lot 
to  be  said  for  the  use,  for 
these  functions,  of  a  compact 
cassette  recorder  once  it  is 
equipped  with  the  proper  in- 
terface and  signal  condition- 
ing circuits  to  handle  digital 
data*  Such  recorders  are  inex- 
pensive, reasonably  reliable 
and  can  be  used  for  both 
digital  type  signals  and  voice 
signal  recording/playback. 
Unlike  some  IC  memories 
where  the  data  in  memory  is 
lost  when  the  power  is  re- 
moved, there  is  no  need  to 
re  program  the  memory  (the 
cassette)  of  such  a  recorder 
every  time  il  is  used.  A 
situation  that  particularly 
enhances  the  use  of  such 
recorders  is  the  recent 
availability    of  endless    loop 

cassettes     at     a     reasonable 


price.  Although  such  cassettes 
were  available  before  from 
Phillips,  they  were  relatively 
expensive.  But  now  the 
Japanese  have  done  it  again, 
and  such  endless  loop  cas- 
settes in  a  variety  of  loop 
times  ranging  from  20  sec- 
onds to  12  minutes  long  are 
available  for  $4- $5  from 
outlets  such  as  Lafayette 
Radio,  The  shorter  duration 
tapes  (not  the  12  minute 
one!)  allow  for  a  CQ  call  to 
be  made  on  CW,  a  pause  of 


10-15  seconds  to  check  for 
replies  and  then  more  repeats 
of  the  call.  With  a  station 
wired  for  semi-break  in,  the 
operator  only  has  to  listen  for 
replies  at  the  right  time.  The 
tapes  can  be  used  in  the  same 
way  for  a  phone  station 
equipped  with  VOX, 

Recording  and  playing 
back  speech  transmission  is 
no  problem  with  a  cassette 
unit,  although  it  is  better  to 
use  the  station  microphone 
rather   than   a  cheap  cassette 
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Fig.    h  Signal  conditioning  circuit  for  recording  produces  a 
keyed  sawtooth  signal  at  approximately  5  kHz, 


type.  Also,  it  is  worthwhile  to 
pay  a  bit  of  attention  to 
room  acoustics  and  make  the 
recording  as  good  as  possible, 
After  all,  the  recording  need 
not  be  made  at  the  station 
location,  but  where  condi- 
tions favor  the  recording 
process. 

Recording  and  playing 
back  CW  or  RTTY  transmis- 
sions requires  conditioning 
circuits.  Poor  results  will 
usually  be  obtained  if  one 
just  audio  records  the  output 
of  a  CW  sidetone  monitor,  for 
instance,  and  uses  the  audio 
playback  to  activate  a  relay, 
A  very  good  conditioning 
circuit  for  CW  or  RTTY 
recording  and  playback 
appeared  some  time  ago 
{Electronics,  April,  1974)  and 
with  some  slight  modifica- 
tions is  shown  in  Figs,  1  and 
2.  It  has  been  used  with 
several  cassette  units  with 
good  results,  The  circuitry 
has  the  advantage  of  using 
inexpensive  components;  it 
may  be  built  inside  most 
recorders  and  powered  from 
the  recorder's  internal  power 
supply. 

Fig,  1  shows  the  record 
mode  input  circuit.  The 
keyed  signal  is  filtered  to 
remove  contact  bounce  and 
then  it  is  used  to  turn  on  the 
2N3906  stage  which  in  turn 
gates  the  2N2646  sawtooth 
oscillator.  The  200  pF 
between  the  base  and  emitter 
of  the  2N3906  is  rf  bypassing 
in  case  a  transmitter  is  also 
keyed  as  a  recording  is  made. 
The  2N2646  operates  at 
about  5  kHz.  If  this  fre- 
quency is  too  high  for  some 
inexpensive  recorders,  the 
,005  mF  capacitor  in  the  gate 
of  the  2N2646  may  be  raised 
to  .01  mF.  The  output  is  fed 
to  a  high  impedance  input  or, 
if  the  recorder  does  not  have 
such  an  input,  to  a  low 
impedance  input  via  a  470k 
resistor.  In  the  latter  case,  it 
can  be  permanently  left  con- 
nected since  it  will  not  affect 
voice  recordings. 

The  playback  conditioning 
circuit  is  shown  in  Fig.  2.  The 
recorded  tone  is  rectified  by 
the  1  N41 48  and  applied  to  an 
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RC  timing  circuit  The  decay 
voltage  developed  across  this 
network;  when  the  tone  is 
removed,  is  used  to  turn  on 
the  2N3904  and  2  N  39  06 
stages.  Both  transistor  base- 
emitter  junctions  have  200 
pF  bypass  capacitors  across 
them  for  rf  protection.  Keep 
these  leads  as  short  as  pos- 
sible. The  output  of  the 
2N3906  stage  may  be  used  to 
drive  a  reed  relay,  as  shown, 
or  the  relay  may  be  replaced 
by  a  resistor.  The  positive 
voltage     across     the     resistor 


which  is  developed  during 
key  down  periods  can  then  be 
used  to  drive  the  appropriate 
IC  or  transistor  stages  in  an 
electronic  keyer.  The  RC 
timing  combination  of  .01 
mF  and  39k  should  be  right 
for  most  CW  keying  and 
RTTY  speeds.  However,  if 
clean  output  keying  is  not 
obtained  at  the  speed  desired, 
try  varying  the  RC  values 
slightly. 

The  total  cost  for  the 
circuitry  described  should  be 
on   the   order  of  $5,  A  few 
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Fig.  2  Playback  signal  conditioning  circuit 


endless  loop  cassettes,  if  that 
type  is  used,  will  bring  the 
cost  up  to  $20  or  so.  But,  it 
still  represents  a  lot  of  opera- 


tional convenience,  economy, 
flexibility  and  data  storage 
room  as  compared  to  IC 
memories.  ■ 


77/78  AMATEUR   RADIO 
EQUIPMENT   DIRECTORY 


fJeili    tipriimttT 


;r  9t 


11I1B  AMAUOR  RAW 
tQOiPMEM  DIRECTORY. 
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A  one  stop  buying  and  reference  guide  to 
all  your  amateur  needs.  The  new  77/78  sup- 
plement (32  pages)  updates  the  1977  Edition 
and  brings  the  total  number  of  pages  to  168 
(2  volumes).  Almost  100  manufacturers/ dis- 
tributors are  included. 


£3.50  plus  Z5C   postage  and  handling  —  U.S    only 
Canadian   orders   i4 .00.    Foreign   orders   $500   (air 


KENGORE  CORP  —  Dept  C     K1 1 
9  James  Ave,     Kendall  Park,  NJ  08824 


160M  Receiving  Converter  Kit 

ADD  THIS  BAND  TO  YOUR  STATION! 
Crystal -control  led  converter  has 
7  MHz,  if.  Includes  high  gain  rf 
amp.  and  operates  from  9  to  15 
V  dc  with  low  current  drain. 

16QM  Receiving  Converter  Kit  $29,95ppd 
1 6GM  Vackar  VFO  Kit    $29.95ppd 

Direct  Conversion  Technique 
3132  North  Lowell  Avenue 
Chicago,  Illinois  60641      D21 


Adirondack 
has  it! 


Amateur  Headquarters  for  the  Northeast 


SOMEIMIX 


Radio 
Supply 

185-191  West  Mam  Street  *  P  O  Box  88 
Amsterdam.  NY.  12010  Tel  (518)  842-8350 
Just  S  minutes  from  N.Y.  Thruway  — Exit  27 


HERBACH  £  RADEMAN.  INC 


ELECTRONICS  FOR 

SCIENCE  AND  INDUSTRY 


POLISHER  &  GRINDER 


A  fwO  Ape*:l  campCM  «j  n  i  f 
operating  fn>m  low*  AA  ine  c«Ma 
huppiirdj.  Ideal  for  o  variety  at 
applications  in  electronics, 
metaluigy.  oplici  and  tab.  Useful 
for  cuc-jif  board  work,  ufiall 
parts  and  camponenli  when 
lorger  tides  and  poSnhrrcg  iooli  da 
nol  ht 

H5  -233A  *9" 


METAL  &  LIVE  WIRE  DETECTOR 


■j-    n      ■■  til  ■■  i  juwrvim^w 
! 
I 


k*. 


.J 


n 


LECTRO  -PROBE" 


A  unique  development  in  a  law 
ca&t,     hand  -held    de^ce    tor 

delecting  ihl  prfritfit*  of 
•  nefal  ob|ecti  {wjr«r  noih,  pipe, 
■  einEorcing  rods  under  plaite*. 
wood,  tile,  toncr«(( 
br  ■  cl  wo  i- 1. ,  plostic  DC  fobnci 
.  .  mullitud*  ot  me  i  a  I 
iieteclion  oppUcofioni  .  .  . 
indieolet  "hot  wiring" 

s49" 


H5-159A 


SPECIAL  PURCHASE 

Enabiti  u\  to  ofttr  VIZ  teil 
equipment  iniffumf  nf 
iformerly  RCA  Pnitru  merits)  at 
a  traction  ol  \U  normal  :oit. 
Thit  w*rs<Ff(J*.  b*ntK  type  VOM 
can  b«  employed  <n  service 
>hop*,  s-chocsl*.  indyitrial 
shops,  -etc.  Mony  outstanding 
feature*  .  .  wrlti  high  'impact, 
low -silhouette  coie. 


HIGH  TORQUE  REVERSIBLE 
6  OR  12  V.PM  FIELD  MOTOR 

Thil  beautiful,  chrome  firmed, 
high  efficiency  field  motor  woj 
o  ■  i g  i n  a 1 1 y  deigned  as  a 
"pedal  aiiint"  drive  motor  lor 
h-itydei.  \i  will  rind  many 
applications  in  mechanical 
d<  ives  where  high  staftrng 
lor  que  'n  needed  Can  also 
}erv#.    u^    o    low    power     DC 

,.„.,«*     TM21K139A 


J««5 


6/'54M    12/  "96" 


OVER  43  YEARS  . . . 
SUPPLYING  INDUSTRIAL 
ELECTRONIC,  SCIENTIFIC 
AND  ELECTRO- 
MECHANICAL PRODUCTS 
TO  ENGINEERS, 
SCIENTISTS.  HOBBYISTS 
AND  GADGETEERS 


HERBACH  it  RADEMAN    Ml  E.  EKE  HE..  FUttAMLrHi*.  M.  19134 

ORDERING        D  KEASE  PLACE  ME  ON  REGULAR 


H21 


INSTRUCTIONS 

SEND  CHECK  OS  HONEY 
OftDR.  SPECIFY  QUANTITY, 


CATALOG  NUMBER  AND 
j  SHIPPING  ADDRESS.  ALL 
ITEMS  ARE  FULLY 

GUARANTEED.  PLEASE 
I  PRINT  CLEARLY. 

ADD  'MM  POSTAGE 
AM  IANDLIH6 


CATALOG  MAILING  LIST 

KUNHEtK  Of  UNIQUE,  HAM -TO  FIND  SPECIAL 
UTS  IN  COMPLETELY  ILLUSTlATED  AND  DESttlKD 
CATAL06  PREPAIED  7  TIMES  TEAHT. 
NO  PURCHASE  NECESSARY  TO  RECEIVE  CATAIC 

NAME  _     __  -      - 

ADMESS 

CfTT.  STATE,  IIP        _ 

D  HOME         D  BUSINESS 


■— 
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Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 

GENERAL  MULTI-PURPOSE  V-0-Ms  •  DROP  RESISTANT  •  HAND  SIZE  •  MODEL  310  V-O-M  »TYPE  3 


1.   Drop-resistant,  hand-size  V-O-M  with  high- impact  thermoplastic 


*60 


*c 


m 


"■ 


^|^fc-^— 

*> 

rv          m  — 

/ 


0 


r 


3        r 


Mod*  I  »•* 

Cat     No    1DU36      fl.lO 

V«Hfl    tf«iuih    tflli 


2.  20,000  Ohms  per  volt  DC  and  5,000  Ohms  per  voli  AC;  diode 
overload  protection  with  fused  Rx1  Ohms  range. 

3,  Single  range  switch;  direct  reading  AC  Amp  range  to  facilitate 
clamp-on  AC  Ammeter  usage. 

RANGES 
DC  Volts;  0-3-12*60300, 1,200  (20,000  Ohms  per  VoltK 
AC  Volts:  0-3-12-60-300*1,200  (5,000  Ohms  per  Volt). 
Ohms:   0-20 k- 200 k-2M  fi  -2QM  £2  1200   Ohm   center   scale  on  low 
range), 

DC  Microamperes:  0-600  at  250  mV. 
DC  Milliamperes:  0-6-60-600  at  250  mV, 
Accuracy:  ±  3%  DC;  ±  4%  AC;  (full  scale). 
Scale  Length;  2-1/8". 

Meter:  Self -shielded;  diode  overload  protected;  spring  backed  jewels. 
Case:  Molded,  black,  high  impact  thermoplastic  wiih  slide  latch 
cover  for  access  to  batteries  and  fuse,  2-3/4"  w  x  1  -5/16"  d  x  4-1  /4" 
h» 

Batteries:  NEDA  15V  220  (1),  V/aV  91  OF  (1  J:  Complete  with  42" 
leads,  alligator  clips,  batteries  and  Instruction  manual,  Shpg.  Wt.  2 
lbs. 
Model  310  Cat.  No.  3018   >  , , $53.00 


X^QfllRR 


Novice  Crystals  (Specif v  Band  Only) 


VS^ff    TWO  METERS 


Motorola  HT  220  Crystals" 

^     CRYSTALS  IN  STOCK  In  Stock! 

Standard  •  tcom  •  Heathkit  •Ken  •Clegg  •Regency  •Wilson  •  VHF 

Eng  •  Drake  •  And  Others*      S4.50  @  Lifetime  Guarantee 


ALL  BAND  PREAMPLIFIERS 


Make/Model 

Xmit  Freq, 

Rec.  Freq, 

6  THRU  180  METERS 

TWO  MODELS  AVAILABLE 

RECOMMENDED  FOR 
RECEIVER  USE  ONLY 

INCLUDES  POWER  SUPPLY 


MODEL  PLF  employs  o  dual  gate  FET  providing  noise 
figures  of  1.5  to  3.4  db.,  depending  upon  the  band. 
The  weak  signal  performance  of  most  receivers  as  well 
as  image  and  spurious  rejection  are  greatly  improved* 
Overall  gam  is  in  excess  of  20  db.  Panel  contains 
switching  that  transfers  the  antenna  directly  to  the  re- 
ceiver or  to  the  Preamp. 

Model  PLF  1 17V  AC,  60  Hz.  Wired  &  Tested       $44.00 


NYE  VIKING  CODE  PRACTICE 


No.  114-404-002     S18.50 


Get  the  RIGHT  START! 

With  a  NYE  VIKING  Code  Practice  Set  you  get  a  sure,  smooth.  Speed -X  model 
310-001  transmitting  key,  a  linear  circuit  oscillator  and  amplifier,  with  a  built-in  2" 
speaker t  all  mounted  on  a  heavy  duty  aluminum  base  with  non-skid  feet.  Operates  on 
standard  9V  transistor  type  battery  (not  included).  Units  can  be  connected  in  parallel 
so  that  two  or  more  operators  can  practice  sending  and  receiving  to  each  other,  List 
price,  $18.50. 


EXCLUSIVE  66  FOOT 
78  THRU  10  METER  DIPOLES 


2. 
3. 


NOTES 

1    Model!  prefaced '*'  '  will  be  available  1/77. 

All  mod  el  t  above  arc  furnished  wiih  cnmpAoldRr  lugs. 
All  models  can  be  furntahed  with  a  S0-239  female 
coaxial  connector  at  additional  doit.  The  S0239  mates 
with  the  itandgrd  PL  2&0  male  c oexia I  cable  connect or 
To  order  mil  factory  imtalled  option,  add  trie  letter  fA* 
after  the  model  number  Example;  40*20  HO/A, 
75  meter  models  are  factory  tuned  to  reionile  at  3950 
kHt  ISP)  models  are  factory  tuned  to  resonate  at  3800 
to  Hi.  80  meter  models  are  factory  tuned  to  nsomtt  at 
3650  kHz.  See  VSWR  curves  for  othtr  rtsonanca  data. 


TnlKl  -  ThCuwndl  AJttMlY  in  Uw 

^16  *0%  Coppw  W*Ht  win  mmU  to  H  Npndlto  Ww  wft  Coppar  wtn  - 
fUiMd  it*  b«T»  itan  «««  **pl  poww  MMfCVI  Df  SSS-CmuhI  v  B*i*rte«i 
50  10-  7%  ohm  l>tdhn*  -  vSWft  u ruh*  1  5 to  1  n  moat  h*r0>u  -  Suintaa 

StMl  h*Tdww»  -  Dipp  *Yoot  I™u.|**dti  -  TmnficP*rtirrfiwno»  -  Nv  tolH 
or  iram  to  btooh  down  «  ohonfp  unrior  wocttwf  condrttam  —  Cofnowttly 
"i—mriliil  ■*«*¥  io  pwi  «d  -  Qii»r*flra*4  1  y«*r  -  ONE  OC5ICN  por% 
IT  ALL- 


NO  TRAPS- NO  COILS- 
STUBS-  ND  CAPACITORS 


4. 


MODEL 

BANDS 

PRICE 

WEIGHT 

LENGTH 

(Milm! 

COz/Kgl 

(Fi/MM 

4020  MD 

40/20 

£49.50 

26/73 

36/10.9 

*"40-10HO 

40/20/16/10 

59.50 

36/1.01 

36/TQ0 

80^40  HO 

BO/40  +  1  i 

57.50 

41/1  15 

69/21  D 

75-40  HD 

75/40 

5500 

40/1  12 

66/20  1 

75-40  HO  J5PI 

75/40 

57  50 

40/1  17 

66/ 20  T 

75rJ0  HO 

75/40/20 

66.50 

44/1  21 

66/70  t 

75-70  HO  JSPt 

75/40/20 

65  50 

44/1.23 

66/20  t 

75-10  HO 

75/40/20/15/10 

74.50 

4  a-' t  3  J 

66/20  I 

7510HD1SP* 

75/40/20/ 15/10 

74  50 

43/134 

66/20  1 

"8O10HO 

w/40/70  isno 

76  50 

50i  1  40 

69-71  0 

MORGAIN  HD  DHOLES      -  •  One  half  the  knoth  of 

conventional  half-wave  dipolei.  •  Multi  band,  Mufti 
frequency-  ■  Maximum  efficiency  -  no  tnpi<  loading  coils, 
or  stubs.  *  Fully  assembled  and  pre  tuned  -  no  mcaiunngj, 
no  cuttino,  •  Ail  weather  rated  -  1  KW  AM,  25  KW  CW  or 
PEP  SSB.  *  Proven  performance  more  than  15.000  have 
been  delivered  *  Permit  use  of  the  full  capabilities  of 
todev*  5-ba nd  xevrs.  •  One  f««dhne  for  operation  on  all 
band*.  •  Lowest  cost/benefit  antenna  on  the  market  today 
•  Fan  QSY  -  no  feedline  switching.  •  High*iT  performance 
for  in*  Novice  as  well  as  the  Extra  Clats  Op 
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Tufts  Radio  Electronics  •  209  Mystic  Avenue 

r 

SST  T-l  RANDOM  WIRE  ANTENNA  TUNER 


Medford  MA  02155  •  (617)  395-8280 


jpsj 


All  band  operation  (160-10  meters)  with 
most  any  random  length  wire,  200  Watt 
power  capability.  Ideal  For  portable  or  home 
operation.  A  must  for  Field  Day.  Si^e:  2  x 
4-1/4  x  2-3/8,  Built-in  neon  tune-up  indica* 
tor.  Guaranteed  for  90  days.  Compact  — 
easy  to  use.  Only  S29.95. 


ASTATIC 
MICROPHONES 


SI  LVER  EAGLE  -  $69.95 

T-UGS-D104,  transistorized    $48,60 

T*UG9-D104,  "Golden  Eagle/*  transistorized  $95.40 
T-UG9-D104,  "Stiver  Eagle,11  transistorized  .  S69.95 
UG-D104,  ceramic  or  crystal  ,«„.»*,,«  ...  $42.60 


OQQ 


Model 
210 


OQQ 


Model 
200  V 


Model 
220 


talk 
po^er 


CES  Touch  Tone  Pads 
•Model  200V  -  acoustic  coupling.  S89.95 

•  Mode*  210  -  for  mounting  on  walkies  or 
hand-rrelds+  S5435 

•  ModeJ  220  -  CES  can  now  offer  you  a 
TOUCH  TONE  back  for  Standard  Commun- 
ications hand -held  radios.  This  is  the  com- 
plete back  assembly  with  the  TOUCH 
TONE  encoder  mounted  and  ready  to  plug 
into  the  private  channel  connector.  Also 
included  is  a  LED  tone  generator  indicator 
and  an  external  tone  deviation  adjustment. 
$74.95, 


for  an  Economy  Price? 
THAT'S  RIGHTI 

introducing  the  ECONO-UNE 


Modal    input     Output    Typkil  fnqutnrv  Price 

t02        5-20W  50-90W    10in'70out    143-149  MHi    5139.00 
703S     1-4W     S0-80W      Mn/70out    143-149  MHi    $169.00 

Now  get  TPL  COMMUNICATIONS 
quality  and  reliability  at  an  economy 
price.  The  new  Econo  Line  gives  you 
everything  that  you've  come  to  expect 
from  TPL  at  a  real  cost  reduction^  The 
latest  mechanical  and  electronic  construc- 
tion techniques  combine  to  make  the 
Econo- Line  your  best  amplifier  value. 
Unique  broad-band  circuitry  requires  no 
tuning  throughout  the  entire  2-meter  band 
end  adjacent  MARS  channels.  See  these 
great  new  additions  to  the  TPL  COMMUN- 
ICATIONS product  tine  at  your  favorite 
amateur  radio  deafer. 

For  prices  and  specifications  please  write 
for  our  Amateur  Products  Summary  I  FCC 
type  accepted  power  amplifiers  also  avail- 
able. Please  call  or  write  for  a  copy  of 
TPL's  Commercial  Products  Summary. 


$43.95 
Kit 


SLINKY! 

A   LOT  of  antenna  in  a  LITTLE  space 
New     Slinky®     dipole*     with     helical 
loading    radiates  a   good  signal   at   1/10 
wavelength  long) 

*poieni  No  3.858J2Q 

ftt  WSffClnE  rill 


m  Ppnl.  AMI  I 

■MWI    11 


MNl  EH;  U  Cent 


CttLtil 


Li-i*    C*lt 


i*i  mm 


•   Trvff  «kKlrtc«Hy  vn«li  SO  75   *0  4  20  rr*!ef  an^nn*  i 
at  any  lengtMiofli^cio  JQtmmt   m  no  #it*a  ba*ixi  or  tnnunttch 
na«d*d   •  poriab**- *r*cti   A    slopes   m    mirtuie*  *  *mtt 
«nougMofn  *  attic  or  wmenT  *  Mi  toga* po-cr  •  to-SwR 
over  compete  M).  7*,  40  i  Mrnettf  a»nds  •  muchuwetralmo- 
spna-ric  net*  p«chuf>  th*r>  m  vertical  and  fw«Js  ma  fadiart  •  htt 
a  p*rr  of  apaciaWft  rwada  I  inch  Ota  by  4-.ncft  lorvg 
Corrtjming  335  twt  <rf  raAatmg  conducts*   Ba'un   50  h 
flGSB  U  coax  P\ ?i9  connector  nylon  rope  4  instruction  man- 
ual *  now  vi  «*■#  bi  US  0«p1  of  Slate  US  Ann*,  radio  KhooH 
D«jt  Inousanda  ol  Kama  Ift*  wfo#M  over 


FT-301 D 


FT-  101  6  TRANSCEIVER 


FT301 

FP  SOI  DIG 

FP301 

FP  301  CJ  D 

FRG  7 
QTR-24 
FT  lOI  e 
160  TOM 
FT  101EE 
1€0  tOM 
FT  101EX 
160-10M 

FL2100B 

FTV  6  506 

FTV-250 

FV-101B 

SP 1Q1B 

SP-101PQ 

YO-100 

YD-S44 

FA  9 

MMB  1 

RFP  102 

XF  30C 

FR  101  S 

SOLID  STATE 

FR  101  DIG 

SOLID  STATE 

FT301S 

FT  301 S 


160M-10i4  Trartsceiv#f  200  WPEP  S769 
1 60 M-IOM  Transceiver  200  WPEP  935 
AC  Power  Supply  125 

AG  P-S-  w/Clock  and  CW  I D  209 

General  Gov.  Synthesized  Receiver  299 
Yaesu  Wart d  Clock  30 


Accessories 
FC-6 
FC  2 
FM1 


XCVR  W/Processor 

XCVR  W/OProceMor 

XCVR  W/O  Pfocessor 
AC  Only,  Less  Mike 
Linear  Amplifier 
GM  Trensverter 
2M  Trartsverter 
External  VFO 
Speaker 
Speaker/Patch 
Monitor  Scope 
Dynamic  Base  Mike 
Cooling  Fen 
Mobile  Mount 
RF  Speech  Processor 
600  Hz  CW  Filter 

1G0-2M/SW  RCVR 

760-2M/SW  RCVR 
160  10M40WPEP 
leO-lOM  4QWPEF  Omjh*I 


729 
649 

589 

399 

199 

199 

109 

22 

59 

199 

29 

15 

19 

79 

40 

439 

599 


6M  Converter 

2M  Converter 
F  M  Detector 
Auk/SW  Crystals 
AM  Wide  Filter 
600  Hz  CW  Filter 
FM  Filter 
Speaker 


765 


XF  30B 
XF30C 
XF-30D 

SP-101B 

FL  101 

SOLID  STATE     160-10M 

TRANSMITTER 

Accessories: 

RFP-101  RF  Speech  Processor 

MONITOR/TEST  EQUIPMENT 

YC  500  J  500  MHz  MQ  PPM) 

Counter 
YC500S  SOOMHzdPPM} 

Counter 
YC  600  E  &Q0  MHz  (0.02  PPM) 

Counref 
Y0- 1 00  Monitor  Scope 

YP-150  Dummy  Load/ Watt  Met 

YC  601  Digital  Readout 

(1 01/401  series) 
VHF  FM  &  SSB  TRANSCEIVERS 
FT  6209  6M  AM/CW/SSB 

FT-221  2M  AM/FM/CW/SSB 

Accessories: 
MMB  4  Mobile  Mount 

(FT  620B,  FT-221 } 


24 

2S 
20 
5 
40 
40 
49 
22 


525 
79 

249 

399 

537 

199 

er     69 

169 

366 
629 
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Radio  Electronics 

209  Mystic  Avenue  . 
Medford  IMA  02155 
(617)  395-8280 

FREE  Gift  With 
Every  Order! 


Name. 


Address, 
City 


Call 


State 


Order: 


Zip. 


□  Check  enclosed 

□  BankAmericard      D  MasterCharge    □  American  Express 

Credit  card  # Interbank  #. 

Signature Card  expiration  date  _ 


MasterCharge 

American  Express 

BankAmericard 

accepted  on 

MOST  items! 


Prices  FOB  Medford  MA. 
All  units  can  be  shipped 
UPS.  MA  residents  add  5% 
sales  tax*  Minimum  $3.00 
for  shipping  &  handling  on 
all  orders.  $10.00  merchan- 
dise minimum  please. 


Cash  orders  over  SI 200  deduct  5%.  No  other  discounts  offered,  All  sales  final. 
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HRM  RADIO 

MOBILE 

COMMUNICATIONS 


ts 


THOMSON- CSF 


NPC 


ELECTRONICS 

MODEL 

NET  PRICE 

103R 

$39,95 

12V4 

$19.95 

*13  HM4 

$41.95 

600 

$20,50 

104R 

$49.95 

102 

$24.95 

12/115 

$69.95 

612 

$27.95 

108RA 

$79.96 

107 

$28.95 

108RM 

$99,95 

12  HM4 

$29.95 

109R 

$149.95 

ALSO!  Available  as 
13HM4  with  built-in 
loudspeaker. 

ClulpuT  Village 
Continuous  Current 
Regulation 
Ripple/Noise 

Caae:3J'  (HJ  x  4"  (WJx  S^"  (D) 


MODEL  1ZHM4 

rVPC  2,5  Amp  Regutsted  Power  Supply. 
Solid  Stata.  Short  Circuit  Protected. 


Low  cast  regulated  power  supply 
quietly  converts  115  volts  AC  to 
13.S  vorts  DC  ±200  millivolts 
1.5  amps  continuous,  2.5  amps 
reg.  Ideally  suited  for  operating 
mobile  CB  transceivers  in  your 
home  or  oMicc  base  station. 


TYPICAL 

135    -.   5VDC 
Lfi  Amp 
.2.5  Amp 
SinVRMS 

Snipping  Weigni:  3  lbs 


MAXIMUM 

14VDC 


lOrnVRMS 


MODEL  107 


NPC  4  Amp  Power 

Supply,  6  Amp  Max, 

Solid  State.  Overload 

Protected! 


0 

f!VTm  i 

POWER  !iUPl*LV 


Functions  silently  in  converting  115  volts  AC  to  12  volts  DC.  4  amps 
continuous,  6  amps  max.  Enables  anyone  lo  enjoy  Cfl  radio,  car  8-track 
cartridge,  cassette  player  Of  car  radio  in  a  home  or  office. 

Continuous Current  (Pull  Loadl 
Output  Voltage  it*Q  Load) 
Output  Voltage  <FuH  Loadf 
filtering  Capacitor 
ftipphe  (Full  Load} 
Short  Circuit  Protection 

Case:  3"  {HJ  #4W  <W}  x  SW  (Dj. 


4  Amp 
16  V  max 
12  V  mini 
10,000  uF 
SV  RMS 
Thermal  Breaker 


f~ 

-\ 

% 

POWER  SUPPLY        | 

REGULATED 

ON 

MODEL   I2CB4 

: 

ran  c  a 

' 

THAKSCflVFB 

ore 

us  VAC/u .%■  vac  z  e  ***p  Hid 

: 

:,....,,   ,;    * 

V   ■ 

MODEL  103R 


NPC  4  Amp  Regulated 
Power  Supply, 
Solid  State.  Dual 
Overload  Pro  taction. 


Converts  115  volls  AC  to  13.6  volts  DC  i  2flG  millivolts  Handles  2.5 
amps  continuous  and  4  amps  max.  Ideally  suited  (or  applications 
wrier e  no  hum  and  DC  stability  are  important  such  as  CB  transmission. 
small  Ham  radio  transmitter,  and  high  quality  eight-track  car  stereos 
Ca  n  a  [so  he  U5&<]  to  trickl  e-charge  1 2  volt  tar  batter  i  es. 

TrfiCAL  MAXIMUM 

13. S  t  2  VDC  13.6  i.3  VDC 

20rnV  50  mv 

2  mV  RMS  5  mV  RMS 

20  ui&ije 

2.5  Amp 

4  Amp 

1  Amp 


Shipping  Wtfigtil:  5  lb$. 


Output  Voltage 

Line/ Load  Regulation 

Rippl^r'Moi^e 

Transient  Response 

C  uf  r  anl  Contrn  uous 

Current  Lirnil 

Current  Fddback 

Case-3,'<H)jcJV(VV)x5*v  p).     Shipping  Weight,  a  lbs 


MODEL  109R 


MODEL  108RM 

NPC  12  Amp  Regulated 

Power  Supply, 

Solid  State, 

3-Wav  Protected. 

Current  Meter. 


This  heavy  ditty  unit  quietly  converts  115  volts  AC  to  IS. 6  volts  DC 
j.  200  millivolts,  fl  amps  continuous,  12  amps  max.  All  solid  state. 
Features  dual  current  overload  and  overvoitaqe  protection  ideally 
suited  Tor  operating  mobile  Ham  radio  2  metes  AM-FM-SSB  trans- 
ceivers in  your  home  or  office.  Can  also  be  used  to  Iricide-charge  \2 
volt  car  batteries. 


Oulpul  Voltage' 
Lime?/ Load  Regulation 

nippie/NDRse 
transient  Reapon&e 
Current  Conlinuous 
Current  Limit 
Currant  Fond  back 
OvervOltagK  Protection- 

Case:  *14"  |H>  *  1W  (Wt  x  $W 


TYPICAL 

tlfi    I..2VDC 

20  mV 

2mVRMS 

20  uSec 

fl-Amp 

tZAmp 

2-5  Amp 

u.SV  15  V 

(D>  Shipping  Wfjtghl   9.fi  lbs. 


MAXIM-UjVi 
13.6    i  .3VDC 
50  mV 
5  mV  RMS 


ALSO  AVAILABLE  AS  MODEL  IDSFtA 
WITHOUT  METER  ANOOVERVOLTAGE 
PROTECTION, 


NPC  2  5  Amp  Regulated  Power  Supply-  4-Wsy  Protected. 
Output  Voltage  and  Current  Meters. 

Extra  heavy-duty  unit  quietly  converts  1 15  volts  AC  to  13.6  voils  DC  i  200 
mlHivrjtts  10  amps  continuous,  25  amps  max.  All  solid  stole.  Features 
dual  cuirent  overload,  overvoliage  and  thermal  protection.  Ideally  suited 
for  operating  mobile  Ham  radio  and  linear  amplifier  in  your  home  or  office. 
Excellent  bencfi  power  supply  lor  testing  and  servicing  of  mobile  commu- 
nications equipment. 

TYPICAL 

13 .6    i   2VDC 
50  mv 
5rnV  RMS 
20  uSec 
10  Amp 
26  Amp 
14,5  V 
1  8Q*F 

Case.:  AW  (Hj  x  &'  {W}  x  m"  (DJ  Shipping  Weigni;  1 5  lbs 


Output  Voltage 
Line/Load  Regulation 
Ripple  Noise 
Transient  Response 
Current  Continuous 
Current  Limit 
Overvoltage  Protection 
Thermal  Overtop 


MAXIMUM 

13.6    T.3VDC 
1 00  mV 

iOmVRMS 


15  V 


f**M  WEH  SUPPLY 


MODEL  104R 

NPC  6  Amp  Power  Supply 
Regulated. 
Solid  State,  Dual 
Overload  Protection.. 


Converts  115  volts  AC  to  13.fi  volte 

DC  i-200  millivolts  Handles  4 
amps  continuous  and  6  amps  max. 
Ideally  suited  for  applications  where 
excellent  DC  stability  is  important,  such  as  CB  transmission,  small  Ham 
radio  transmitter,  and  high,  quality  eight-track  car  stereos,  Can  be  usttt  10 
trick  ic-chaigo  12  vol  I  cgr  batteries. 

M  A  ?t  I M UP.1  T  V P  !C  AL 

13  B   -  21  VDC  U6  ,  $  VDC 

?,0  mV  SOmV 

£mVRM&  fimVftWS 

20  uSec 
4  ftrnp 
6  Amp 
?  Amp 

IVY)  x  6"  "  (D'\    Shipping  Weight:  6  lbs. 


Output  Vpliage 

Line/Load  Reguiation 

Ripple/Woise 

Tr  anslenl  Fte-sponse 

Cyrr^nt  Contmuous 

Current  Limit 

Curreni  FoWt?»ck 


MODEL  1EV4 

NPC  1.75  Amp 

Power  Supplv- 
3  Amp  Max, 

Functions  sitenliy  in  convert- 
ing 115  volts  AC  IP  12  volts 
DC.  Ideally  suited  lor  mosi 
applications  including  6-irack  stereo,  burglar  alarm,  car  radio  and 

cassette  tape  player  wiilwn  power  rating. 


Continuous  Current  [Full  Load} 
0u1pu1  Vottage  (No  Load) 
OutpLjl  Vniiage  (Full  Load  i 
Filtering  Capn^itor 
Ripple  (Full  Load) 
Short Circuil  Protection 


t  75  Amp 
16  V  max 
12  Vfflin 

5f0O0  uF 
.4  V  RMS 
Thermal  Breaker 


Case.  3"|H>  x4"  (W)  *  S  V  (Of  Snipping  Werghi:  a  jus.. 


MODEL  102 

NPC  2.5  Amp 

Power  Supply. 

4  Amp  Max.  Solid  State, 

Overload  Protected, 

Functions  silently  in  convert- 
ing 115  volts  AC  to  12*voI!s 
DG,  2.5  amps  conlinuous,  4  amps  max.  Enables  anyone  to  enjoy  CB 
radio,  car  S-track  cartridge,  cassette  tape  player  or  car  radio  in  a  home 
or  office 

Continuous  Cur* ant  (Full  Load) 
Output  Voltage  jNo  l..«ad| 
Output  VoLtaqs  jFuit  Loadf 
Filtering  Capacitor 
Ripple  (Full  Load) 
Short  Circuit  Protection 


2.5  Amp 

1  f?  V  max 

t2V  min 
&.00^  uF 
.6  VRMS 
Thurmal  Breaker 


Cas-e.  3','  |H^xl5 


Case;  T\H)x4W  (W)  *  $W'  (D).  Shippmg  Waighl.  4  tpi 


•OI.IP  »T*** 


M 


.11 


HT«I1« 


00- 


1 

- 

1?VDC   IN 

I4UDC    IN 

Output  Voltage  |No  Loadf 
Output  Voltage  (Full  Load^ 
Frequency  (No  Load) 
Frequency  (Full  Load} 
Pcwer  ConUnuous 

lliS  vfimS 

100VHMS 

sa  Hz 

54  Hi 

2D0W 

130  V  RMS 
115  V  RMS 
66  Hz 
62  H* 

Power  Poiik 

?40W 

Paraflpi  ConrteellOH 

350-W 

All  ValiiES*  ArS  Typical 

MRRINE  &  RV 


MODEL  12-TI5 

NPC  12-115  Solid  State  Inverter.  200  W. 

Paralitil  Connection  for  Hrflher  Power  up  to  350  W, 

Converts  M  volts  DC  to  115  volts  AC  @  60  Hz  outpul.  200  watts  conim- 
uous  operation  wrth  peak  power  up  to  240  watts  All  silicon  semiconduc- 
tors assure  high  reliability  at  excessive  am&ienl  temperatures.  The 
output  voltage  is  a  square  wave  The  inverter  is  not  rec&mmended 
where  high  trans ienis  are  not  tolerable. 

The  12-1 15  allows  you  to  have  AC  house  curreni  in  yotir  boat,  car,  itnck 
camper,  house  trailer,  or  houseboat  Will  operate  small  household  appli- 
ances, TV.,  hand  tools,  electric  shaver,  AC  radios,  and  lights  wirinn 
power  rating.  Built- tn  overload  prated  ion. 

Cas.e:4'.y  (H)x7'//  (W)  x  51*"  (0).  Shippmg  Weioht:  7  lbs 


MODEL  612 

Model  612 
Power  Converter 

NPC  612  converts  5  volt 
negative  ground  or  \2  volt 
positive  ground  eledrical 
systems  to  T2  volt  nega- 
tive ground  operation. 
Provides  full  3  amp  con- 
tinuous power.  The  in- 
expensive solulion  lor 
Installing  car  radios,  stereo 
and  cassette  tape  piaverst 
in  v chicles  wtlti  6  volt  neg- 
ative around  or  12  volt 
positive  ground  systems. 

Caw:  EViHJxS-f.W)  *  &1 
Shipping  Weiqnt- 1  1h 
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ARGONAUT 
S5M 


AMPLIFIER 


imr 


ARGONAUT,  MODEL  509 

Coven  all  Amateur  bands  10-80  meters. 
9  MHz  crystal  filter.  25  kHz  bandwidth.  1.7 
shape  Factor  <e&  G/S0  d6  points.  Power 
required  12-15  VDC  <t*  1  50  mA  receive,  800 
mA  transmit  at  rated  output.  Construction 
aluminum  chassis,  tup  and  front  pane*, 
molded  p last pc  end  pane's,  Cream  front 
panel,  walnut  vinyl  top  and  end  trim.  Size 
HWD  4%"  x  13"  x  T\  Weight  6  lbs 

LINEAR  AMPLIFIER,  MODEL  405 

Covers  ail  Amateur  bands  10-80  meters, 
50    watts    output    power,   continuous  sine 


M 


wave    RF    watimeier.    SWR    meter    Power 
required  12-15  VDC  §*  6  A,  max  Construe 
lion    aluminum  chassis,  top  and  front  panels 
molded   plastic   side   panels,    Cieam   front 

panel,  walnut  vinyl  top  and  end  mm,  Size 
HWD  W  n  7"  x  8  *   Weight  2  .  lbs 

Argonaut,  Model  509   ,  .  . .  , $359.00 

Linear  Amplifier,  Model  405  .159.00 

Power  Supply,  Model;  251 

(Will  power  both  units}  ....    *  85,00 

Power  Supply,  Model  210 

(Wilt  power  Argonaut  only)    .  .  30.00 


The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  Lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off-resonance  damage*  And  no  deterioration  of  performance  with  age. 

But  that's  not  all.  A  superlative  8-pole  i-f  filter  and  less  than  2% 
audio  distortion,  transmitting  and  receiving,  makes  it  the  smoothest 
and  cleanest  signal  on  the  sir. 

Hie  TRITON  IV  specifications  ane  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  has  features  sucfa  as  full  CW  break-in,  pre- 
sejectable  ALC,  off-sel  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer.  We'd  like  to  tell  you  why  'They 


Don't  Make  *Em  Like  They  Used  To"  makes  Ham  Radio  even  more  fun. 


TRITON  IV  $699.00 

ACCESSORIES: 

Model  240  One^Sixty  Converter.    S  97.00 

Modal  244  Digital  Readout. 197,00 


Model  245  CW  Filter    525.00 

Model  249  Noise  Blanker 29,00 

Modd  25 2G  Power  Supply 109.00 

Model  262c;  Power  Suppb'/VOX  ,  .  139.00 


liar 


TRITON  IV 

Digital  Model  544 

$869.00 


KR20-A  ELECTRONIC  KEYER 

A  fine  instrument  for  ail-around  high  perfor- 
mance electronic  keying.  Paddle  actuation 
force  is  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  front* 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation,  Over-ride 
"straight  key"  conveniently  located  for 
emphasis,  QRS  sending  or  tune-up.  Reed 
relay  output*  Side-tone  generator  with 
adjustable  level.  Self -completing  characters. 
Plug-in  circuit  board.  For  117  VAC,  50-60 
Hz    or    $-14    VDC.    Finished   in    cream   and 

walnut  vinyl.  Price  $69.50 

KR5-A  ELECTRONIC  KEYER 

Similar  to  KE20-A  but  without  side-tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station.  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6-14 
VDC  operation.  Price  $39.50 

KR1-A  DELUXE  DUAL  PADDLE 

Paddle  assembly   is  that  used  in  the  KR50; 
housed  in   an   attractive    formed   aluminum 
*case.  Price  S35.00 

KR2-A  SINGLE  LEVER  PADDLE 
For   keying  conventional  "TO**  or  discrete 


character  keyers,  as  used  in  the  KR2G-A- 
Price  $17.00 

KR50  ELECTRONIC  KEYER 

A  completely  automatic  electronic  keyer 

fully  adjustable  to  your  operating  style  and 
preference,  speed,  touch  and  wetthting,  the 
ratio  of  the  length  of  dits  and  dahs  to  the 
space  between  them*  Self-Controlled  keyer 
to  transmit  your  thoughts  clearly,  articu- 
lately and  almost  effortless.  The  jatnbie 
(squeeze)  feature  allows  the  insertion  of  dits 
and  dahs  with  perfect  timing. 

An  automatic  weighting  system  provides 
increased  character  to  space  ratio  at  slower 
speeds,  decreasing  as  the  speed  is  increased, 
keeping  the  balance  between  smoothness  at 
low  speeds  and  easy  to  copy  higher  speed. 
High  intelligibility  and  rythmic  transmission 
is  maintained  at  all  speeds,  automatically . 

Memories  provided  for  both  dits  and 
dahs  but  either  may  be  defeated  by  switches 
on  the  rear  panel.  Thus,  the  KR50  may  be 
operated  as  a  full  iambic  (squeeze)  keyer, 
with  a  single  memory  or  as  a  conventional 
tvpe  keyer.  All  characters  are  self  •complet- 
ing. Price  $110.00 

SPECIFICATIONS 

Speed  Range:  6-50  w. p.m. 

Weighting    Ratio   Range:    50%   to    150%   of 

classical  dit  length. 


Memories:    Dit    and   dah.    Individual    defeat 

switches. 
Paddle  Actuation  Force:  5*50  ems. 
Power    Source:    117 VAC,    50-60    Hi,    6-14 

VDC. 
Finish:   Cream  front,  walnut  vinyl  top  and 

side  panel  trim. 
Output:   Reed  relay.  Contact  rating  15  VA, 

400  V.  max. 
Paddles:    Torque    drive    with    ball    bearing 

pivot. 
Side-tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:  2VV*  x  bWf  x  8W* 
Weight:  1*4  lbs. 


irar 

TEN-TEC 


KR50 


RTHSMQRE 


F  ,  TECHNOLOGY 


DUPLEXER  & 

CAVITY 

KITS... 


NOW  AVAILABLE  FOR  YOU 
FULLY  ASSEMBLED  &  TUNED! 

UPGRADE  YOUR  REPEATER  WITH  AN 

RF TECHNOLOGY  DUPLEXER. 
ALL  DUPLEXERS  AND  CAVITIES  ARE 
TEMPERATURE  COMPENSATED  WITH 
INVAR®  AND    MEET    ALL    COMMER- 
CIAL STANDARDS 

ONLY    TOP  QUALITY  MATERIALS  GO 
INTO  OUR  PRODUCTS. 
BOTH    KITS    &    ASSEMBLED    DUPLEX- 
ERS AND  CAVITIES  ARE  AVAILABLE 
TO  YOU  AT  A  SAVINGS  TO  YOU. 

Mod-  62-3  ...  6  c»v.,  2  mtr..  Insertion 
lest  0.6  db  with  isolation  100  db  typical; 


par.    350    w.    Kit    $399    ea.   —  Assembled 
£499. 

Mod.  4220-3  ...  4  eav.  220  MH: 
insertion  lots  0.6  db  with  SO  db  isolation 
typical;  purr.  350  w.  Kit  $279  ea.  — 
Assembled  1349* 

Mod.  4440-3  ...  4  cam.  440  MHz, 
insertion  lots  Q.G  db  with  80  db  isolation 
loss  0.6  db  with  BO  db  Isolation  typical: 
Pwt.  3&0  w.  Kits  £249  ea.  —  Assembled 
£329. 

Mod.  30  CsTitr  Kit*:  2  mir.  *75  ea,, 
220  MH*  £65  **..  440  MHz  £65  ei,:  6 
mti.  £115  ea.  Add  SI  &  for  Assembled  Kit. 

Also  available:  6  mtr.,  4  cav.  Kit  £399 

—  Assembled  £499T  2  mtr.  4  cav.  Kit  £299 

—  Assembled  f  399.  440  MHz  TV  Repeater 
D  up  lexer. 


Now  You  Can  Receive  The  Weak  Signals  With  The    ALL  NEW 


Model  PT-2  b  ■  continuous  Inning  0-16Q 
meter  Pre  Amp  NpccificaUy  designed  fur 
use  with  a  transceiver.  The  PT  2  com 
bines  ihe  features  of  l  lie-  well-known  PT 
with  new  snphiiticaled  control  circuitry 
thai  perm  lis  it  to  be  added  to  virtually 
am  transceiver  wilh  \o  modification. 
No  serious   ham   ran   be   without   one. 


AMECO 


•  Improves  sensitivity  and  rignaj-to-rioige  ratio, 

•  Roosli  KignnU  up  lo  26  db, 

•  For  AM  or  SSB. 

•  By  passes  i  I  self  automatically  when  the  transceiver  in  transmitting, 

•  FECf  amplifier  gives  superior  cross  modulaliun  protection* 
■  Advanced  solid  -stile  circuitry  • 

•  Simple  lo  install. 

•  Improves  immunity  lo  transceiver  front -end  overload  by  use  of  ils  built-in  attenuator, 

•  I'mvide*  master  power  control  for  station  equipment. 


model  Pit 


$69.95 


PREAMPLIFIER 
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Bii\i% 


The  indispensable 
BIRD  model  43 
THRUUNE- 
Wattmeter 


Read  RF  Watts  Directly. 

0.45-2300  MHz,  1-10,000  watts  ±5%.  Low  Insertion 
VSVVR-1.0S. 

Unequalled  economy  and  flexibility:  Buy  only  the 
dement(s)  covering  your  present  frequency  and  power 
needs,  add  extra  ranges  later  if  your  requirements 
expand. 


Table  1 

STANDARD 
ELEMENTS 
(CATALOG 
NUMBERS) 


Frei 

queno  B, 

inch  jMH/j 

Power 
Range 

2 

25 

100^ 

200- 

400- 

51) 

feO 

250 

500 

lOfMJ 

5  watts 

5A 

SD 

I 

10waiT< 

— 

IDA 

HjC 

1UD 

HIE 

25  watts 

— 

25A 

2' 

25D 

2SE 

"ill  VVHtU 

i«H 

StJA 

W 

SOD 

Mil 

lOOwnttv 

IWlH 

1O0A 

1O0C 

10UP 

KX)E 

250  vt  atls 

:riOH 

QA 

»D 

>Gf 

500  watts  ! 

50C1H 

500A 

5O0( 

500D 

5i*  i 

lOOOwalts 

100OH 

1000* 

toonc 

WOOD 

to.- 

2S0O  waits 

2500H 

5000  watts 

lOtitlH 

MODEL 
43 


Elements  (Table  1)2-30  MHz 
Elements  (Table  1)  25-1000  MHz 

Carrying  case  for  Model  43  &  6  elements 

Carrying  case  for  1 2  elements 

(Specify  Type  N  or  SQ239  connectors) 


PRICE 
$120 
42 
36 
26 
16 


Novice  Crystals  (Specify  Band  Only* 


v 


\^fflHR£^&s£2. 


TWO  METERS 


Motorola  HT  220  Crystals 


CRYSTALS  IN  STOCK  fn  Stock  ! 

[Standard  •  Icom  •  Heathkit  •  Ken  •Clegg •Regency  •Wilson  •  VHF 
Eng  •Drake  •  And  Others!       $4.50  @  Lifetime  Guarantee 


Make/Model 

Xmit  Freq. 

Rec.  Freq, 
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SERIES  31  —  BNC  CONNECTORS 

Amphtmot's  BNC  connectors  are  small,  lightweight,  weatherproof 
connectors  with  bayonet  action  for  quick  disconnect  applications, 
Shells,  coupling  rings  and  male  contacts  are  accurately  machined 
from  brass.  Springs  are  made  of  beryllium  copper.  Ail  parts  in  turn 
are  ASTftOplated®  to  give  you  connectors  that  can  take  constant 
handling,  high  temperatures  and  resist  abrasion. 


BNC  BULKHEAD  RECEP- 
TACLE 31*221«3B5  UG-1094 
Mates  with  any  BNC  plug. 
Receptacle  can  be  mounted 
into  panels  up  to  104"  thick. 
SI. 25 

BNC  CM)  TO  UHF  (F)  ADAP- 
TER 309*29OG~3»5  UG  255 
Adapts  any  BNC  Jack  to  any 
UHF  plug.  S3, 63 
DOUBLE  MATE  ADAPTER 
8  3-877*385  Both  coupling 
tings  are  free  turning.  Con- 
nects 2  female  components, 
$2.72 

JACK  ADPATER  $1  .95 
575-10  2-385  Adapts 
83-1SP-3S5  to  Motorola  type 
auto  antenna  jack  or  pin  jack. 
PANEL  RECEPTACLE 
8  3-1R-38&  S0239  Mounts 
with  4  fasteners  In  21/32" 
diameter  hole.  SI. IT 
PANEL  RECEPTACLE 
83-&T8-385  SQ239SH  Mounts 
in  single  21/32"  diameter 
hole.  Knurled  lock  nuts  pre- 
vent turning.  SI. 59 
BNC  ANGLE  ADAPTER 
31-O09-3R5  UG-306  Adapts 
any  BNC  plug  for  tight  angle 
use.  $4.23 

BNC  TEE  ADAPTER 
31*008-385  UG-274  Adapts  2 
BNC  plugs  to  31-003-385  or 
other  female  BNC  type  recep* 
table.  $4.56 


fcjfe 


UG-1094 


UG-273 


"™lta 


hCS 

8  3^877-385 


575-102-385 


BNC(F>  TO  UHF  (M)  ADAP- 
TER      31-028-385      UG-273 

Adapts  any  BNC  plug  to  any 
UHF  jack.  $2.39 
PUSH-ON  83-1SP-385 
83-5SP-385  Features  an  un- 
threaded, springy  shell  to  push 
fit  on  female  connectors. 
S2.27 

LIGHTNING  A  RRESTOR 
575-105-385  Eliminates  static 
build-up  from  antenna.  Pro- 
tects your  valuable  equipment 
against  lightning  damage. 
94*80 

BNC  PLUG  31*002*385  UG- 
88  Commonly  used  for  com- 
m  unic a tions  antenna  lead 
cables.  For  RG  55 /U  &  RG 
58 /U  cables.  SI -59 
BNC  STRAIGHT  ADAPTER 
31-219-385  UG-914  1  9/32** 
long,  allows  length  of  cables  to 
be  joined.  Mates  with  BNC 
plugs,  $2.1 2 

BNC  PANEL  RECEPTACLE 
31-003-385  UG-290  Mounts 
with  4  fasteners  in  20/64" 
diameter  hole,  SI. 74 


PL-259  ...  W 
UG  175  (Adapt- 
er for  RG  58U) 


S0239 


SERIES  581  —  PACKAGED  CABLE  ASSEMBLIES 

All  popular  lengths  are  now  available  in  your  choice  of  RG  8/U  or  RG 
58 /U  type  low  loss  poly  foam  dielectric  cable.  Installed  PL-2  59  connec- 
tors are  AS TR Opiated  —  Atnphenol's  new  n on- tarnishing  finish  —  which 
has  all  the  advantages  of  precious  metal  plus  more  heat,  corrosion  and 
abrasion  resistors  that  silver  ever  had!  These  cable  assemblies  are  ideal  for 
CB,  ham  radio  and  other  communications  antenna  installations  and  they 

are  ready  for  immediate  use.  __    oj.T   ____    ^^  irm«  »  ., 

RG    8/U    TYPE    POLYFOAM 

COAXIAL  CABLE  ASSEM- 
BLIES 6  81-803  3- ft.  with 
ASTROplated  PL*259's  on 
both  ends.  $93.71 
581-820  20-ft+  with  ASTRO- 
plated PL-259's  on  both  ends. 
&T  9'5 

581-850  SO-ft,  with  ASTRO- 
plated PT_r259,s  on  both  ends. 
S15.39 

581-87  5  75- ft.  with  Astro- 
plated  PLr259*s  on  both  ends. 
$21.10 

581-8100      100-ft.      with 
A  STROplated      P  Lr259*s     on 
both  ends.  $26.49 
RG   58  fV  TYPE  POLY  FOAM 
COAXIAL     CABLE     ASSEM- 
BLIES   581-5812    12- ft.    with 
ASTROplated      PLr25S*s      on 
both  ends.  $4.19 
581-5820  20- ft.  with  ASTRO- 
plated  PL-  259  rs  on   one    end 
and      SPADE      LUGS      ON 
OTHER  END.  $4.15 
518-5820-2      20-ft.      with 
ASTROplated      PL-259's      on 
both  ends,  $4.39 
581-5850  5<Mtt  with  ASTRO- 
plated Pl>259's  on  both  ends. 
$7.44 

581-5875  75- ft.  with  ASTRO- 
plated PL-259 's  on  both  ends. 
$9.28 

581-58100  100-ft.  with 
ASTROplated  PLr259's  on 
both  ends.  $10.76 


©** 


*^   JL 


UG-290 


S0239SH 


$^ 


UG-306 


^3 


UG-255 


\[fi^P* 


UG-274 


83-5SP-385 


575-105-385 


UG-8H 


UG-914 
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Now  It's  Crystal  Clear 


Yes,  now  (COM  helps  ym*  ft**r  clear  of  all  the  hassles  of  channel  crystals.  The  new 
IC-223  is  the  same  surprising  radio  you've  come  to  know  and  lov*  us  the  IC  22A. 
i'xi  r  pi  that  tt  is  totally  ct^uiJ  independent.  Zero  crystals.  Solid  vMi*-  engineering 
enables  you  to  program  23  channels  of  your  choice  without  watting.  Now  the 
K.OM  performance  you've  demanded  corner  with  the  convenience  you've  wanted, 
with  your  new  IC  22$.        Price:  $299.00 


Hold  it! 


Take  hold  of  SSB  with  these 
two  low  coat  twins  ICOXFS  new  portable  rC-202  and  1C*902  put  il  within 

yemr  reach  wherever  you  are,  Yui hike  il  with  you  la  th*  hill  top,  the 

highways,  oi  the  beach.  Three  portable:  watta  PEP  an  two  meters  or  sik! 

Hello,  DXJ  Thr  ICOM  quality  and  excrllonl  receiver  ch  ;t  nicteristicn  of  this 
pair  make  bulky  OOftvertera  and  Lew  hnrtd  rigs  unnecessary  for  getting 
started  in  SSB-VHF  You  jest  add  your  linear  amp.  if  you  wish,  connect  to 
the  antenna,  and  DX*  With  the  £02  you  may  talk  through  OSCAR  VI  and 
VI i:  E\-en  tranaceivf*  with  an  ~up~  receiving  convener1  The  IC-502,  Simi- 
larly, makes  use  of  six  meters  in  ways  that  you  would  have  always  liked  but 
could  never  have  before.  In  fact,  then*  are  so  man>  thinn*  to  try.  itTs  like 
opening  a  new  hand. 

Take  hold  of  Single  Side  Band.  Take  hold  of  some  excitement.  Take  Lwul 


Kxa 

i  mm  sse-  3  Wiirt  PEP  ■  Irui  IF  Picse  San*** 

VW)  Tuning*  1«  a.  I**  2  *  2  Mm?i  *  Rifi 
Prim  VS16& 


•  M*|*f  555  ■  3  Wuti  PEP  •  Tn*  IF  Hsmm  Barfcer 
3%'lehqtd  Dial  L^Cita  •  ixuamjil  UiittaNri  ■  WOK  Hi 
WO  ■  RIT' 


IC-245  Transceiver 

The  VFO  Revolution  goes  mobile  with  the  unique,  ICOM  developed 
LSI  synthesizer  with  4  digit  LED  readout.  The  tC-245  offers  the 
most  for  mobile  on  the  market.  The  easy  to  use  tuning  knob  moves 
accurately  over  50  detent  steps  and  assures  excellent  control  as 
easily  as  steering  the  vehicle.  With  its  optional  adapter,  the  IC-245 
puts  you  into  all  mode  operation  on  1  2V  DC  power  with  a  compact 
dash-mounted  transceiver.  In  FM,  the  synthesiser  command  fre- 
quency is  displayed  in  5  kHz  steps  from  146  to  148  MHz,  and  with 
the  side  band  adapter  the  step  rate  drops  to  100  Hz  from  144  to 
146  MHz,  For  maximum  repeater  flexibility,  the  transmit  and 
receive  frequencies  are  independently  programmable  on  any  separa- 
tion. The  IC-245  even  comes  equipped  with  a  multiple  pin  Molex 
connector  for  remote  control-  The  IC-245  is  a  product  of  the 
revolution  in  VFO  design,  from  Its  new  style  front  panel,  to  its 
excellent  mechanical  rigidity  and  Large  Scale  Integrated  Circuitry. 
Your  IC-245  will  give  you  the  most  for  mobile.    $499,00 


THE  NEW  ICOM  4  MEG,  MULTI-MODE,  2  METER  RADIO  -  IC 
211 

ICOM  Introduces  the  first  of  a  great  new  wave  of  amateur  radios, 
with  new  styling,  new  versatility,  new  integration  of  functions. 
You've  never  before  laid  eyes  on  a  radio  like  the  IC  211,  but  you'll 
recognize  what  you've  got  when  you  first  turn  the  single-knob 
frequency  control  on  this  compact  new  model.  The  IC-21 1  is  fully 
synthesized  in  100  Hz  or  5  kHz  steps,  with  dual  tracking,  optically 
coupled  VFOs  displayed  by  seven -segment  LED  readouts,  providing 
any  apltt.  The  IC-21 1  rolls  through  4  megahertz  as  easily  as  a 
breaker  through  the  surf.  With  its  unique  ICOM  developed  LSI 
synthesizer,  the  IC  21  1  is  now  the  best  "do  everything"  radio  for  2 
meters,  with  FM.  USB,  LSB  and  CW  operation.     5749.00 


Now  ICOM  Introduces  15  Channels  of  FM  to  Go! 

The  New  IC-215:  the  FM  Grabber 

i 
This  is  ICOM"*  (hit  FM  portable,  and  a  pm*  good  time*  oa  the  go. 
Change  vehicle*,  walk  through  the  park.  dHnb  a  hill,  and  ICON  ewfelKy 
FM  communications  go  tight  along  wtih  you,  Long  Ltsfn>s  internal 
bail  tries  make  portable  FM  realty  portable,  while  accessible  features 
make  conversion  (o  external  poiet  and  antenna  fast  and  easy. 

Ctah  for  flexibility  with  the  new  IC-215  FM  portable. 


*  From  mounted  ronfroli  and  tap 
mounted  antenna 

•  Narrow  fille?  4  ]  SKHi  —  compatible 

h pacing) 

•  15  channel*  |]2n*iitt*J  f  B  priority) 

*  FuDv  coilipalMi  aafewoa 
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model  333 

dummy  load 
wattmeter 

Favorite   Lightweight   Portabl*-2SG  WATT  RATING- 
Air    Cooled 

Idea!  field  service  unit  for  mobile  2 -way  radio— CBr  marine, 
business  band.  Best  for  QflP  amateur  use,  CBP  with  zero  Id 
5  watts  full  scaJe  low  power  range. 
■  specifications 

DC  to  300  MHz 

Lest  than  13:1  to  230  MHi 

250  waits  inter  miltem 

0-5,  0-50,0-125.  0-250 

SO-239 

4"  nTx  ajr 

2lbt. 

$38  £0 


Frequency  Range 

VSWR 

f**jwer  Hinge 

Wattmeter  Ranges 

Connector 

Size 

Shipping  Weight 


.model  374  dummy  toad  wattmeter  _ 

Top  of  the  Line-1500  WATT  RATING-Oil  Cooled 

Our  highest  power  combination  unit.  Rated  to  1500  watts 
inpui      {intermittent).      Mewr      ranges     are      individually 
calibrated  for  highest  accuracy. 
» specifications 


Frequency  Range 

VSWR 

Power  Flange 

Wattmeter  Range* 
Input  Connector 
Siza 

Shipping  Weight 

Price 


DC  to  300  MH* 

Lew  than  13:1  to  230  MHz 

1500  watts  DC  intermittent. 
Warning  Eight*  signals 
maximum  heat  limit, 

0-15,  Q-50. 0-300,  0-1500 

50-239  IhetmentaJly  ualad) 

43/4"  k9"  k  10-1/4" 

12  lbs. 
$2151)0 


BARKER  &  WILLIAMSON,  INC. 


torn.     »■■ 


(iFw> 


ll),1llMi'p'»•^to," 


Economy    High   Power   Load-1500  WATT   RATING 

Oil   Cooled 

model  384  dummy  load 

For  hsgh  power  when  all  you  need  is  ihe  'oad. 


m  specifications 

Fraq  nancy  Range 

DC  to  300  MHz 

VSWR 

Lata  than  1.3:1  ta  230  MHz 

Power  Range 

1500  watts  intermittent. 

Warning  tight  ■  signals 

maximum  heat  limit. 

Connector 

SO- 239  (hermetically  sealed] 

Stat 

4-3/4"  Kfl"  k  10-1/2" 

Shipping  Weight 

12  lbs. 

Prica 

$94,50 

High  Power-1000  WATT  RATING-Oil  Cooled 

model  334 A  dummy  load  wattmeter. 

Our  most  popular  combination  unit.  Handtes  full  amateur 

power.  Meter  ranges  individually  calibrated.  Can  be  panel 

mounted. 

■  specifications 

Frequency  FLanrja  DC  td  300  MHz 

VSWR  L*s*  than  1,3:1  to  230  MHz 

Power  Range  1000  watts  CW  inter mittant. 

Warning  tight "  signals 
maximum  h*at  limit. 

0^10,  0-100,  0-300,  0-1000 

SO  239  t hermetically  sealed  I 

4  3/4"  k  9"  n  10-1/4" 

12  lbs. 
$174.00 


Watl  meter  Ringn 

Input  Connector 

Size 

Shipping  Weight 
Prtcft 


LITTLE  DIPPER 


model  331 A  '     ^, 

tr  am  iJtor  d  i  p  meter  _  "^ 

Portable  RF  single  generator,  signal  monitor,  or  absotption 
wavemetec  Lightweight  (1  pound,  6  ounces  wirh  all  aotts), 
battery-powered  umt  is  ideal  for  field  use  in  testing 
transceivers,  tuning  antennas,  etc.  Can  also  be  used  to 
measure  capacity,  indue  lance,  circuit  Q.  and  other  factors. 
Indispensable  tor  experimenters,  it  is  ea&Hv  The  most 
versatile  instrument  in  the  shop.  Continuous  coverage  from 
2  MhU  to  230  MHr  in  seven  ranges. 

Unit  consists  of  a  transistorized  RF  dip  oscillator  and 
IGG-rmaroernpere  meter  circuit.  Meter  circuit  uses  a 
single-transistor  DC  amplifier  with  a  potentiometer  m  the 
emitter  circuil  to  control  meter  sensitivity.  A  3-posttion 
slide  switch  COflnetts  the  mSter  circuit  to  the  oscillator  for 
dip  measurements,  to  a  diode  for  absorption  wave  meter 
peak  measurements,  or  provides  audio  modulation  oi  the 
RF  signal. 

Frequency  dial  has  a  calibrated  reference  point  for  Q  and 
bandwidth  measurements.  Each  cot  I  has  its  own  frequency 
djal  there's  no  confusion  with  multiple  markings  or  smaN. 
iiardio  read  scales  near  the  center  of  the  dial. 


Specifications 
Frequency  Coverage 


2  MHi  to  230  MHa  in  7  overlapping 
ranges  bv  pluflm  coil  assemblies: 
2  MHi-4  MHz.  4  MHi-B  MHz, 
BMHi-1fiMHiF  16  MHz- 32  MHi; 
32  MHz-64  MHz,  50  MHz- 1 10  MHz. 
110  MHz- 230  MHz 


Accuracy 

z3% 

Modulation 

1000  Hi,  25%  to  40% 

Powar 

9-voh  transistor  battery. 

Burgas  2U6  or  aquivatant 

Siza 

7"  H2I/4"  *  2-1/2" 

Shipping  Weight 

1   ftJ..6  07 

Price 

Si  20. 00 

WIDE  RANGE  Al  IENUATOR 

Model  371  1 

Protect  your  receiver  or  converter  from  overload.  Or  pfQ 
v<dc  step  attenuation  of  low^wgl  RF  signals  from  signal 
genen-ilors,  preamplifiers,  ur  converter?;  Seven  rocker 
switches  provide  alter,  tu  at ion  from.  1  dB  to  61  dB  in  1-dB 
steps.  Switches  are  marked  in  dB.  1  2-3  £1 0-20 -20  Sum  of 
actuated  switches  (IN  position!  gives  attenuation  With  all 
switches  in  OUT  position,  there  is  NO  insertion  loss 
Attenuator  ins-tails  in  coaxial  I  me  using  UHF  connectors. 


specifications 

Power  Capacity 
VSWR 

I m ped  a net 

Accuracy 

Size 

Shipping  Weight 

Price 


V4  watt 

1.3:1  maximum.  DC  to  225  MHi 

SO  ohm* 

1  dB/dB.  DC  to  GO  MHZ 

0.1  tfB/dB    05  dB.  DC  in  160  MH* 

0.1  dB/rJB     t.OdB.OC  to  225  MHz 

8-1 12"  k2 At2"  JtM/4" 

1-1/2  tbs. 

fHw   rmr 
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Handle  full  200  watts  •  low-low  V.S.W.R.  •Deliver  3  dB  gain  and  more!  •Pick  the  one  that  best  fits  your  needs: 


Lots  en  Kulrod 
Antennas 


Ci 


MAGNETIC  MOUNT 

stays  put  even  at 
100  mph! 

MM-JfvM50  for  144  MHz  use\ 
MM-J  M-220  for  220  M Hz  use 


TRUNK  LID  MOUNT 

No  holes  and  low 
silhouette  too!  ^^^ 

TLM-JM  150  for  1 44  MHz  use)       Onfy 
TLM-J M-220  for  220  MHz  use>     $38.50 


Only 
$38.50 


TLM^JM*440  for  440  MHz  use, 


complete 


ROOF  or  FENDER  MOUNT      Jl^ 
Goes  on  quick  and  easy 
in  3/8"  or  3/4"  with 

fewest  parts. 

JM-150  K  for  144  MHz  use 

JM-220-Kfor220MHzuse 

JM-440-K  for  440  MHz  use 


Only 
$31.50 


And    1/4   wave  antenna  for  trunk 


MM-JM-440  for  440  MHz  use)  complete  and  magnetic  mount  —  $18.50 


complete 

And  1/4  wave  antenna  for  roof  and 
fender  mounts  $1 1 .50 


Above  antennas  aft  complete  with  mounting  hardware,  coax,  connector  plug r  alien  wrench  and  complete  instructions. 


model  372  CLIP  A  E  AMP 


Get  rrwjmmLjm!  Iftgji  modukl'ion  wr'Jiout  tfanqfir  of  Scatter 
Sol'C-Eidtt;  sp40£b  praaTipCilier  ar»n" flipper  tor  i ransmn (eta. 
publt-c-addreis    systems.,     and     laps    recorders    fieftJs    nrj 
.  IrrnfU  pen***". 


COAXIAL  ANTENNA  CHANGEOVER  RELAY 

model  377 


Model  372  -  $27.50 


■  opacification* 

Inpui  ipmMdtiHt 

1 00.000  o*»  me 

Input  Leumh 

!i  million-,  ru  TO  irflfiion. 

Vones*  Girn 

10  dB 

LV.iCfiid   Llnrel 

£0  imll.^.ihi 

Owput  rmpadafHa 

WJBOOohms 

r"Ow*t 

9   *jM   Irirwirtrjr   btiTltfTY., 

Dirru-Mi  2U6  or  equr.  idnl 

Six* 

MW?:*tf.**$flP 

Shipping  <7-n;t-r 

7  or. 

<:omifi*ci^f 

T«mt(«i*i  Tffft 

Ec0O6iYHd1  arid  ■  i^iaWi-.  Cart  be  operate  from  VOX  crcuii 
la*  crjm f i h -1  rji v  u.jtomatic  Dpera1ic-n  or  from  FIT  or  manual 
T'P  swirch.  Plecaiver  i-npui  is  automatically  groyrxlsd  whefi 
"'f  iH-'^y  rj  m  ine  TfSnSmif  pcp5ftJqJl  Wide  AC  Ofteraiinfl 
■Ajlls^?  ian^  afld  tow  Operarmg  rurnSnl. 


Model  377 -$17.95 


iipweif  icstroni 

Plcrwer  Rrlinf 
V5WH 

Ci>nn>cMJrf 
Dirmr>mna 
ShiDpina  W^hr 


1000  wrtti  CW  (MOO  nvtti  SSBh 
LH  Ill#p1  115:1.  DC  »  TED  MM* 
P  HI*  Ampw,  tinlX  mm  AC 
UHF  TVp»  50  239 

3-1/3T  ■  m/2" 
U- 


UNIVERSAL  HYBRID  COUPLER  II  PHONE  PATCH 

model  30D2W  *r>d  model  3O01 W 


Canned  your  iiatidn  (a  the  tetephOnB  fines,  five 
■swirftvseleciabse  niOdes  qivfi  oo-mpteie  Flexibility/  1or 
patching  due  slanon  lo  "he  liric  and  It"  lace  rtcpfdJofl  and 
playback  to  or  Irom  I  he  lira  ix  the  slaUun  trie  hybrid 
Circun  (XOvidet  far  etlonless  VOX  operation  of  (he  phone 
patch.  A  buill-ln  CrJrnpYearnp  speech  prmmptiiH^.i'lirriilftF 
(ifl  Model  30Q2VYI  mcrerfiei  rhe  level  ot  weak  phone  signal* 
and  also  prevents  crrorrTsodulalian  when  I  he  tOqal  E«lLiphi.:i^.- 
ii  ui6fl  a%  the  station  microphone,  (Tbe  Compreamp  also 
lijncliafis  as  a  pr«arT>yii1««r/hniitrjr  with  lhe  sluHon 
microphone,  if  desired.. 


BARKER  &  WILLIAMSON,  INC. 


Model  359  -  $37.50 


Model  300  2W  with  Compreamp 

-$125.00 


Model  300  1 W  without  Compreamp 

-  $85.00 


COAXIAL  SWITCHES  AND  ACCESSORIES 


•  ipflcif  icationi 

InpJU  tt*m: 

Lint 

600  olims 

flipniwr 

4  OH  n* 

Mleropfwii 

H  igri  ImpMtjne*  150.000  oh  msi 

^VltM  or  ttyrtlifiK 

Tip*  Bmord*r 

4  ahum 

Qutpuli  1J- 

Tranmnittw 

BO^KH)  nihrn* 

H*c*iwr  SpMMr  1  ehrm 

Tap*  Fl*DDrd*r 

03  iTHqahin 

EiZn 

6-l/Z-K7-1*"jsJH 

Siijpinnfl  w»igtir 

3-1/2  .:bi. 

Pbwar 

9-«lt  faMIEprVr  Buiv*n2US 

qr  aquhnhnt 

Conrwclon 

FtWrt 

InLTsase  your  trs(TiiftMlI*r4  tf  1  teci  ivh  .  speecti  po^ieT  vjp  tr> 
fyui  limes.  Di  use  d  with  y-m-''  t5PS  recorslfti  cs  uublk 
«Wre&5-  5V5Tflm  for  improvW  &etfam%ric&*  Tbii  IWD-sftiije, 
trwiiistjarkBd  Audio  PrQijmplilKjr/Ltnriter  can  he  ljsf?c!  wTti 
all  lyrjms  aT  transmitters.  PoiVBred  h-y  e  lcma-l<rfl inrg  tf^y  Cfiil 
hartery— no  enternsl  pewfti  riijwJ^d.  Installs  wilful:  any 
winrug  triar*r|es,  *o  vulut  t^ans^rritte^,  Just  OTnn#et  i?ie 
Compremmp  tiery^er/n  yogr  micfQpbO'W  ^O.OGO'Qhrn 
tfynamic  or  nigh. impedance  teramicl-  arnJ  youn  iransmittar'i 
mioroprxsne  mput  con'ier.tor  f-  ront-panel  roi\XeT  switch  Lets 
VUU  bvfiass.  the  CvmpFe&fnp  when  y>oo  wani  iO. 
Compr«iiQri  iBwa)  is  adjuStflrile; ,  IOO 


ww*;j1ic;it  iii-is 

input  Innwrt^na* 

lrjo.noo  <jhmi 

Inpur  LbvbI 

5  nuNki^Iti  ifl  M  i«iHhw*ltl 

Volljgi  Giin 

tQ  dB 

Ouipui  Llrtl 

SO   n-iilin-ol'l 

Output  lirip*dihei 

"■n  .y.rtl    Hnr 

Pehnbt 

S  i^-ni  truuinap  fcutttry. 

Umfb*«i  ?UI$  «r  «quivttam 

S'nt 

2  3i4"  i  y  h  4.  W 

SfUppkW  Wi  iflM 

6-1/2  M 

Cnnn*et^r* 

T»rii|lWl  «* * 

for  antenna  selection  and  ftF  switching 

These  nigti-qtiaHlv  swUtliES  Hjvf  -set  ln«  5tar>d3rd   fur   (rn* 
indusfry  frar  years.  Ceramic  s^-d ch.es  wilh  s^5w?raHov  can- 
[acii  artd  sNyftf-plar^d  -Mnduciori  flive  uiimaR-hed  perlcir 
manre  and  reliahiFily  'rum  audto  'retiLrtmiies  to  IFjO  MHf. 

B&yV  ooexial  swildtes  are  dtoigrmd  lor  ul*  ^iHi  52   to  lb- 
l;Imh  r>0<i-reiicnye  loatJs,  flnrj  afe  power  raled  at  T{XX1  walls. 
AM,  5000  watls  SSfl  ConriWicn'S  sifl  U^F  [ype.  irtseTtiDn 
la*  es-neqligibfe,  and  V5WH  i^  'ess  Hitfn  1.2  1  ls(J  IP  1^0 
MHr 


COAXIAL  SWITCH  SELECTOR  CHART 


Crosinjiit.  <mtosurftd  »i  30  MHjj  it  45 dB  beiween  sdtaeeni 
u-j  I  Urts-  and  -EQ  dB  betwLi'n  a  Her  hale  DullelSs 

MorJelt  are  awa:ilable  lor  dhesk.  wall,  or  p#nei  enount ing.  and 
with  a*  wdhoul  prinectiw?  grouryJing  o^  inactive  outputs, 
BaffiaL  (side-mounnxli  conniftioi  modefs  can  b+enfier  waU 
or  panel  mounted,  axial  (back plate-mo untertli  connector 
iiii..ij:plsari?  lor  panel  mourning  only,  -iave  pflfwf  sp.i.  e 

Use  trie  se^etior  tnan  oejcryir  r.0  choose  ltie  ■model*  ynu 
need 


Modal  5S0A 


MckM59Q 


MihMS«06 


PRICE 

Outputs 

Connector 
Placement 

Nfouirling 

AulOnrialic 
G  round  rng 

D.ai 
Plate 

ftkHWSSTA 

Model 

Panel 

Wah 

Desk 

rterT*rks 

37& 

18.95 

6 

Axial 

X 

X 

Supplied 

PROTAX  switch.  Grounds  ail  except  seEeceed 

ouiput  circuH. 

37fi 

18,95 

5 

Radial 

X 

X 

X 

Supping 

PROTAX  switch.  Ground?  all  except  selected 
output  Circuit.  Siwth  swilch  portion  grounds 
Ait  Qui  puts 

550A 

14.00 

& 

Patfial 

X 

X 

DP-5 

5S0A2 

12.50 

7 

Radial 

X 

\ 

DP-2 

551 A 

17.50 

1 

Radial 

X 

X 

DP-2 

Special  2-pole,  2 -position  switch  used  to 
switch  any  RF  device  n\  or  r>ur  of  series 
ctinneciiun  in  d  co^x\a\  hns   See  figure  {uwerj 

556 

.95 

— 

— 

X 

— 

Srackei  only,  +ti'  wan  mounrmg  of  r<idiai 
connector  s^HchES. 

590 

17.95 

5         ' 

Axial 

H 

DP -5 

590G 

17.95 

3 

Axial 

X 

x 

Supn-ifsl 

Grounds  all  except  selecEed  Output  circun, 

592 

1 6.50 

2 

Axial 

X 

DP-2 

595 

13T50 

6 

In-line 

X 

X 

X 

Grounds  all  except  s^lHctfd  ouipui  t:ircuit. 

Mrjdel  ^? 


■VSudnl  3?S 


PVtad«l  550A  2 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


There  is  no  substitute  for  quality,  performance, 
or  the  satisfaction  of  owning  the  very  best 

Hence*  the  incomparable  Hy-Qain  3750  Amateur 
transceiver*  The  3750  covers  alt  amateur  bands 
1.8-30  MHz:  (160- 10  meters)*  It  utilizes  advanced 
Phase-Lock-Loop  circuitry  with  dual  gate  MOS 
FETs  at  all  critical  RF  amplifier  and  mixer  stages. 
There  s  a  rotating  dial  for  easy  band-scanning  and  an 
electronic  frequency  counter  with  digital  readout 
and  a  memory  display  that  remembers  frequencies  at 
the  flip  of  a  switch*  And  that's  just  the  beginning. 

Matching  speaker  unit  (3854)  and  complete 
external  VFO  (3855)  also  available. 

See  the  incomparable  Hy-Qain  3750  at  your  radio 
dealer  or  write  Department  MM.  There  Is  no  substitute. 


f*\fz\ 


E^^Haaaaafl 

-     -  «* 

-™ 

fi 

*r 

- 

38S4  -  SSS.9S 


3750  -  S1S9&.00 


3855  -  S49S.0D 


There  is  no  substitute. 


v ha  gain 

W     ^\^y  Amateur  Ri 


Radio  Systems, 


HY-GAINJS  INCOMPARABLE 

HY-TOWER 
FOR  80  THRU  10  METERS 

Model  18HT 

•  Outstanding  Omni*  Directional  Performance 

•  Automatic  Band  Switching 

•  Install*  on  4  sq*  ft*  of  real  estate 

•  Completely  Self -Sup  port  ins 

By  any  standard  of  measurement,  the  Hy-Tower  is  unques* 
tionably  the  finest  multi-band  vertical  antenna  system  on  the 
market  today-  Virtually  indestructible*  the  Model  l&HT 
features  automatic  band  selection  on  80  ihru  10  meters 
through  the  use  of  a  unique  stub  decoupling  system  which 
effectively  isolates  various  sections  of  the  antenna  so  that  an 
electrical  l*  wavelength  (or  odd  multiple  of  i  **  wavelength) 
exists  on  all  hand*.  Fed  with  52  ohm  coax*  it  takes  maximum 
legal  power  ,  .  .  delivers  outstanding  performance  on  all 
bands.  With  the  addition  of  a  base  loading  coil*  jl  alio  delivers 
outstanding  performance  on  160  meters.  Structurally*  the 
Model  1SHT  is  built  to  last  a  lifetime.  Rugged  hot-dipped 
galvanized  24  ft*  tower  requires  no  guyed  supports.  Top 
mast,  which  extends  to  a  height  of  50  Ft.*  is  60fclSTG  tapers 
aluminum.  All  hardware  is  iridite  treated  to  MIL  specs.  If 
you're  looking  for  the  epitome  in  vertical  antenna  systems, 
you'll  want  Hy-Tower,  Shpg.  Wt.,  96.7  lbs*  Order  No.  IR2, 
Price :  $279.95 

NEW  Special  hinged  base  assembly  on  Model  I  HUT  allows 
complete  assembly  of  antenna  at  ground  level  .  .  .  permits 
easy    raising    and    lowering    of    the    antenna. 


BROAD  BAND  DOUBLET  BALUN 
for  10  thru  SO  meters 
Mode!  RN-86 
$15.95 

The  model  BN-86  balun  provides  optimum  balance 
of  power  to  both  sides  of  any  doublet  and  vastly 
improves  the  transfer  of  energy  from  feedliiu-  to 
antenna.  Power  capacity  is  1  KW  DC.  Features 
weatherproof  construction  and  built-in  mounting 
brackets.  $1  5.95  Shpg.  Wt,  1  lb.  Order  No.  242 


A. 


3— CD- 


Super 

3 -Element  Thunderbird 
for  10,  15  and  20  Meters 
Model  TH3Mk3  —  $199.95 

Hy-Qain  s  Super  3-element 
Thunoerbtrd  delivers  outstanding  perform- 
arvce  on  10,  15  and  20  meters  The 
TH3Mk3  features  separate  a/id  motched 
Hy-Q  traps  for  each  band,  and  feed*  wrth  52 
ohm  co&x  By -Gain  Beta  Hatch  presents 
tapered  impedance  for  most  efficient 
3  band  matching,  and  provides  DC  ground 
to  eliminate  precipitation  static  The 
TH3MK3  delivers  maximum  F  B  ratio, 
And  SWR  less  than  13:1  at  resonance  on 
all  bands.  Is  mechanically  superior 
construction  features  taper  swaged  slotted 
tubing  for  easy  adjustment  and  larger 
diameter  Comes  equipped  with  heavy 
tillable  boom-to-mast  clamp  Hy-Qain 
femte  bafun  BM-86  is  tecommeinded  for 
use  win  the  TH3Mk3 


Electrical 

Gam — average 

8.7dB 

8dB 

Front -to- back  ratio 

25dB 

25dB 

SWR  {at  resonance) 

Less  than 

Less  than 

1  5  1 

t  5  1 

Impedance 

50  ohms 

50  ohms 

Power  rating 

Max  legal 

Max  lagal 

Mechanical 

Longest  element 

31.  r 

27' 

Boom  length 

24' 

14 

Turning  radius 

20" 

15.7 

Wind  load  at  80  MPH 

156  lbs 

103  2  lbs 

Maximum  wind  survival: 

100  MPH 

100  MPH 

Met  weight 

57  tea 

36  lbs, 

Mast  diameter  accepted 

j"to2**' 

to  2ta 

Surface  area 

6  J  sq  a 

4  03  *q,  ft. 

6 -Element  Super  Thunder- 
bird  DX  for  1  0,  1  5  and  20 

Meters  Model  TH6DXX 
$249.95        Separate  HY-Q 

traps,  featuring  large 
diameter  coils  that  develop 
an  exceptionally  favorable 
L/C  ratio  and  very  hi^h  Q, 
provide  peak  performance 
on  each  band  whether 
working  phone  or  CW, 
E  xclusive  Hy-Gain  beta 
match,  factory  pre  tuned, 
insures  maximum  gain  and 
F/B  ratio  without  com- 
promise. The  TH6DXX 
feeds  with  52  ohm  coaxial 
cable  and  delivers  less  than 
1,5:1  SWR  on  all  bands. 
Mechanically  superior  CO  a* 
struct  ion  features  taper 
swaged,  slotted  tubing  for 
easy  adjustment  and  re- 
adjustment, and  for  larger 
diameter  and  less  wind 
loading.  Full  circumference 
compression  clamps 
replace  self -tapping  sheet 
metal  screws.  Includes 
large  diameter,  heavy  gauge 
aluminum  boom,  heavy 
cast  aluminum  boom-to- 
mast  clamp,  and  heavy 
gauge  machine  formed  ele* 
ment-lo-boom  brackets. 
Hy-Gain's  finite  balun 
BN-86  is  recommended  for 
use  with  the  TH6DXX. 


MULTI-BAND  H Y-Q  TRAP  DOUBLETS 
Hy-Q  Traps 

I  Install  Horizontally  or  as  inverted  V 
■  Super-Strength  Aluminum  Clad  Wire 
■  Weatherproof  Center  and  End  Insulators 

Installed  horizontally  or  as  an  inverted  V.  Hv-Gain  doublets  with 
Hy-Q  traps  deliver  true  half  wavelength  performance  on  every 
design  frequency,  Matrhed  traps,  individually  pre  tuned  for  each 
band  feature  large  diameter  coils  that  develop  an  exceptionally 
favorable  L/C  ratio  and  very  high  Q  performance.  Mechanically 
superior  solid  aluminum  trap  housings  provide  maximum  protec- 
tion and  support  to  the  loading  coil-  Fed  with  &2  ohm  coax, 
Hy-Gain  doublets  employ  super-strength  aluminum  clad  single 
strand  steel  wire  elements  that  defy  deterioration  from  sail  water 
and  smoke  .  *  -  will  not  stretch  -  .  -  withstand  hurricane- like 
winds.  SWR  less  than  1.5:1  on  all  bauds.  Strong*  lightweight 
weatherproof  center  insulators  are  molded  from  high  impact 
cyolac.  Hardware  is  iridate  treated  to  MIL  specs.  Heavily  serrated 
7-inch  end  insulators  molded  from  high  impact  cy  cola c  increase 
leakage  path  to  approximately  12  inches, 

MODEL  2BDQ  for  40  and  80  meters,  100*  lOVi"  overall.  Takes 

maximum  legal  power.  Shpg.  Wt„  7.5  lbs  $49,9fi 

Order  No.  3 HO 

MODEL  5BDQ  for  10,   15,  20,  40  and   80   meters.  94 *  overall. 

Takes  maximum  power,  Shpg.  Wt.,  12.2  lbs.  $79.95 

Order  No.  3K3 


CENTER    INSULATOR 
Band  Doublets  Model  CI 


for     Mult]- 


END  INSULATORS  for  Doublets  Model  El 

Rugged  7-inch  end  insulators  are  molded  from  high  impact 
cycoiac  that  is  heavily  serrated  to  increase  leakagr  path  to 
approximately  12  inehet.  Available  in  pairs  only.  Shpg.  wt+*  0.4 
lbs.  $3.95  Order  No.  1  56 


Strong  lightweight,  weatherproof 
Model  CI  is  molded  from  high  impact 
cycoiac.  Hardware  is.  iridite  treated  to 
MIL  specs.  Accepts  >■/*  or  **i**  coaxial. 
Shpg.  Wt.,  0.6  lbs.  $5,95  Order  No. 
155 


MULTI-BAND  ANTENNA 

Dipole  Antenna  —Model  DIV-80 

$13.95 

For  10  thru  SO  meters  —  choice  of  one  band 

A  dipole  antenna  for  the  individuals  who  prefer  the  "do-it-your- 
self" flexibility  of  custom -designing  an  antenna  for  your  specific 
needs.  (Work  the  frequencies  you  wish  in  the  10  through  80 
meters  bands). 

The  DIV-80  features:  Durable  Copper  we  Id  wire  for  greater 
strength,  Mosley  Dipole  Connector  (DPC-1)  for  RG-8/U  or 
RG-58/U  coax  and  all  the  technical  information  you  will  need  to 
construct  your  custom-designed  antenna. 
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For  10,15,  and  20  Meters 
New  Hy-Gain  Model  12  AVQ 


Completely  self -supporting,  the  Model  12AVQ  features  Hy-Q  traps...  12"  double- 
grip  mast  bracket... taper  swaged  seamless  aluminum  construction  with  full  cir- 
cumference compression  clamps  at  tubing  joints.  It  delivers  outstanding  low  angle 
radiation,  SWR  is  2:1  or  less  on  all  bands,  Overall  height  is  13' 6".  Shipping  weight 
7.2  lbs.  Price:  $47.00  0rder  No.  384 


ALL  NEW 
3-BAND, 
2  ELEMENT 
HY-QUAD 


■  Mikes  alt  other  quad*  obsrtlfcte' 

■  Caiitplel*  -  injEftLnji  tint  Id  buy 

■  High  strength,  iovt  wind  lead 
The  Hy-Ouad  from  Hy-Gain  mate?  all  other  quads  ofeulelt1  Here's  why: 
Finn,  \i\  lilt  o»lv  quad  (tut  in  complLMc.  There  h  nothing  nwie  cr>  shup  t-ur 
ijj  huy. 

JUtrnidl^,  le  is  uniquely  deygjied  m  that  it  overcomes  a  El  of  the  previously 

nciJcMTal:lif  fLJliil-es  inherent  nl  ijiijiJ-. 

1'hi-  till  ithiiiiiiiiirTi  SErUCinre  illiyl  Up'  tlit  *mylt  frtid  liii£  fltid  diamond  sllipe 
sirnpliL'jRs  itud  Lirfe  muling. 

Wjr-Orim's  nil  riPiv  Hy  QcLad  ■wjH  OuNlu  nil  miter  i|uaj]K  ItfCUUte  il*f  isnififteered 
lo  do  jusl  tlmi  The  IFy.yimd  js  new,  H^  mperirn-,  h'x  cOnifdri  c,  llV  (he  first 
quad  to  have  eve*  y  thing,  spreaders  are  bio  hen  up  at  sjrate-jjte  electrical  points 
with  Cycolac  LnsulaiEOti  '  tri-bund  2  tlemttil  eoListrucftoit  wilh  individually 
renptwted  elements  *«h  no  mEei-aclioHi  /  Hy-Quad  requires  onLy  one  Feud  lino 
Inr  all  lhn:r;  Imnuls  /  rmSiv-iLhiii M ;,  lunsil  v.minia  nuluI'Liiy  <>u  lbl-Ii  Lirnnl  wiEll 
Hytijiii  e  xrJnvrvr  verE£i  leeiJ  ,'  luLt  wiive  elemeul  1 1 nl  pS-  j^tfCL.i.rT'  ma  I  icn  i njj 
.itiiha,  ETTip^  Inadinu  uciil*  r>r  tulum  /  heal/y  fluty  mechjiuCal  cnmitJnichmi  fiJ 
^IrfiiiB  Niwafjed  aliiitiinuJiH  tubing  *nd  die  I  Tinned  xprejtJtjJer-tG-biMJTH  cUmps  / 
rsJra  heavy  duty  uniT*r*al  Enirtjn-ln-nnaM  damp  1  lkR.E  tilth  an dj  nwianiiUJTl  "Tiy 
lnuM  I  vi"  <u  2'^"  ill  diaTneEHjc  ^  ubiimiiiipn  strsjidfJ  lypr,,  VoH  -ran  0-pen  and 
t;.Uisr  Erw  Iwnds  v-ilh  tkta  UTi tennn .  Ynn'U  CKEWiienc*  the  thrill  oF  real  DX. 

Order  Mo  244  Pmce:  521S-9E 


SPECIFICATIONS 

Otapjffl  ISrtgth  of  &pno»def&       ^S'S"     Fcrward  gain 


New,  improved  successor  to  the  world's  most  popular  vertical! 
Hy-Gain  Model  14  AVQ/WB  for  40  10  Meters. 

•  Wide  band  performance  with  one  setting  (optimum  settings  for  top  performance  furnished] 

•  New  Hy-Q  Traps  •  New  12"  Double-Grip  Mast  Bracket  •  Taper  Swagged  Seamless 
Aluminum    Construction 

The  Model  14AVQ/WB,  new  improved  successor  to  the  world  famous  Model  14 AVQ,  is  a  self-supporting, 
automatic  band  switching  vertical  thai  delivers  omni -directional  performance  on  40  through  10  meters. 
Throe  separate  Hy-Q  traps  featuring  large  diameter  coils  that  develop  an  exceptionally  favorable  L/C 
ratio  and  a  very  high  Q,  provide  peak  performance  by  effectively  isolating  sections  of  the  antenna  so 
that  a  true  114  wave  resonance  exists  on  all  bands.  Outstandingly  low  angle  radiation  pattern  makes 
DX  and  other  long  haul  contacts  easy.  Superior  mechanical  features  include  solid  aluminum  housing 
for  traps  using  air  dielectric  capacitor... heavy  gauge  taper  swaged  seamless  aluminum  radiator.. ,full 
circumference  compression  clamps  at  tubing  joints  that  are  resistant  to  corrosion  and  wear. ..and  a  12" 
double-grip  mast  bracket  t h e* t  insures  maximum  rigidity  whether  roof-top  or  ground  mounted.  The 
Model  14AVQ/WB  also  delivers  excellent  performance  on  SO  meters  using  Hy-Gain  Model  LC  80Q 
Loading  Cml.  Overall  height  is  18  feet.  Shipping  weight  9.2  lbs.  Unsurpassed  portability... outstand- 
ing for  permanent  installations.  Price:  $67.00  Order  No    385 

TVPICAL  14AVQ/WB  VSWR  CURVES 
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The  Versatile  Model  18V  for  80  thru  TO  Meters 

The  Model  15V  is  a  low-cost ,  hiphlv  efficieril  vprljcat  nnt*Eina  thut  can  be 
l«Ti*^t  U>  »n\  hanrt . . . fUl  thru  Hi  Tneter^..  by  a  -<im^h-  adjudrrtwii  <JT  th« 
feed  poinl  on  I  hi1  mnU'JiinK  t^si-  induc-hir  FnJ  wiih  5^  fthm  coax,  this  1H 
ft  radiator  is  amazingly  eiftcitmt  for  DX  or  local  contact.  CoEiatrucUid  of 
'hc;ivy  H3UHI!'  aluntjnum  tutun^,  th^Mod^r  JHV  may  be  LngtaLlvd  un  a  short 
lH  rFRh  mast  di-ivrn  ir:ln  LluS  firatintl  It  i^  jiIsii  adafJt*l]3iL  Mi  rtjcyf  ar  townjr 
mounting  Highly  ponablf.  the  M(id^l  ldV  can  be  quickly  knocked  down  to 
an  «»'i*ntll  liimK11^  i^B  ft  u:nl  i:i-ii>  re-»s«n>b>ted  ihr  fMri dity&ttndGarripinK 
trips.  Sbpg  Wt..  5  lbs. 
0rd*r  No.  tM   Price    $33.00 


WIDE  BAND  VERTICAL 

for  80-  10  Meters 

Hy -Gain's  18  AVT/WB 

Take  the  wide  bandh  omni-directional  performance 
of  Hy^Gain's  famous  14 AVQ/WB,  add  80  meter 
capability  plus  extra-heavy  duty  construction  — and 
you  have  the  unrivalled  new  I8AVTYWB.  Tn  other 
words,  you  have  quite  an  antenna. 

*  Automatic  switching,  five  band  capability  is  ac- 
complished through  the  use  of  three  beeied-up 
Hy-Q  traps  (featuring  large  diameter  coils  that 
develop  an  exceptionally  favorable  L/C  ratio). 

»  Top  loading  coil. 

*  Across -the- band  performance  with  just  one  fur- 
nished setting  for  each  band  (10  through  40 h 

■  True  1/4  wave  resonance  on  all  bands, 

*  SWR  of  2:1  or  less  at  band  edges. 

*  Radiation  pattern  has  an  outstandingly  low 
angle  whether  roof  top  or  ground  mounted. 


CONSTRUCTION  ...  of  extra-heavy 
duty  tapered  swaged  seamless  alumi- 
num tubing  with  full  circumference, 
corrosion  resistant  compression 
clamps  at  slotted  tubing  joints...  is  so 
rugged  and  rigid  thatt  although  the 
antenna  is  25'  in  height,  it  can  be 
mounted  without  guy  wires,  using  a 
12"  double  grip  mast  bracket,  with 
recessed  coax  connecter. 

Order  No,  386   Price:  $97. 00 


ROOF  MOUNTING  KIT- Model  14RMQ  provides  rugged  support  for  Model  14AVQ/WB. 
Order  No.  184   Price:  $24,95 

Hy-Gain  REEL  TAPE  PORTABLE  D I  POLE 
for  10  thru  80  Meters  Model  18TD 

The  most  portable  fcigf?  performance  dtpote  ever... 

The  Model  E^TD  is  unqutsl-iotiably  tht<  mo^t.  (bdljtfeofbigh  pHrformsinge  portable 

doublet  antenna  system  ever  dtivtf]oix*fJ.  It  has  proven  i  rival  lib  bJ&  tn  prtividinLr 

reliable  comTmniications  in  vital  military  and  commfPciaL-applicatioiiii  thrmigh- 

yut  the  world  Two  stainless  steel  tapes,  calibrated  in  meters,  -eKttmd  IVom  tithei- 

nidLj  uC  tbe  main  honsirLg  up  to  a  total  distance  of  132  feet  for  3,&  mc  operation. 

25  ft-  lengths  of  polypropylene  rope  attached  to  each  tape  permits  installation 

to  poJeo,  trees,  buildings     whatever  is  available  for  forming  a  doublet  antenna  system 

Integrated  in  the  high   impact  housing  is  a  frequency  to  length  conversion  chart 

fa  libra  ted  to  meter  measurements  nn  the  tapes... makes  installation  foolproof.  Feeds- with 

£2  ohm  coat-  Delivers  diitHtFLpdin^  pfrfarrriancE1  as  ^  portable  or  permanent  installation, 

Measures  10x5^x2  i richer  retratttid.     Wt.h  4,1  lbs, 

Order  Mo.  226  Price:  $94.95 
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or 


•  '* 
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DenfiOTL.  MLA-2500    $799.50 

OenTron  Radio  has  packed  all  the 
features  a  linear  amplifier  should 
have  into  their  new  MLA-2500, 
Any  Ham  who  works  it  can  tell  you 
the  MLA-2500  really  was  built  to 
make  amateur  radio  more  fun. 


* 


ALC  circuit  to  prevent  overloading 

160  thru  10  meters 

IOO0  watts  DC  input  on  CW,  RTTY 

SSTV  Continuous  Duty 
Variable  forced  air  cooling  system 
Self-contained  continuous  duty  power  supply 
Two  EIMAC  B875  external  anode  ceramic/ 

metal  triodes  operating  in  grounded  arid 
Covers  MARS  frequencies  without  modifications 
50  ohm  input  and  output  impedance 
Built-in  RF  wattmeter 
117V  or  234V  AC  50-60  ftZ 
Third  order  distortion  down  at  least  30  db 
Frequency  range: 

l.SMHZ  (1.8-2.5)  3.5MHz  (3.4-4. 

7MHz  (6.0-9,0}  14MHz  (11.0-1 

21MHz  (16,0-22.0)  28MHz  (28,0-30.0) 
40  watts  drive  for  1  KW  DC  input 
Rack  mounting  kit  available  (19"  rack) 
Size:    5J/2P*  H  x  14"  W  x  14"  D    Wt.  47  JbS. 


■4.6) 
6.0J 
^0-30.0! 
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TROUBLE  FREE  TOUCH-TONE   ENCODER 


1 


pp-1 


POSITIVE  TOUCH  {KEYS  DEPHESS)»M0BlLE*KAnlDHELO 
DESK  MOUNT  *  NO  POTTED  PARTS  (SERVICEABLE) 
Mil,  SPEC.  COMPONENTS  *  W0  RFI  *  SELF  CONTAINED 
XTAL  CONTROLLED  •  LEVEL  ADJUSTABLE  FROM  FRONT 

Pal,  P«nd 

M  senna  it  re-.-  -  •  r{,  ;u:T;*r,F-i  i n^cLDiitalc  fron  ihe  'w;  •NtrVt  -  mih\'n  ■  lyilerad  >nE6rl3C4  • 

pli"e!s  ■   EMC  CL|U!|.ii"i*iV,  t\i- 

K  t*n«  il  v>H  r,'inr,n,iHij  i-.irh  j  m'!,i,    '^,;rt*  rhc  rpcocIet    Ifrhrp  K eys  are  praa«l  c»xil^i;1  t'ijihi  (KUrtl 
wuh  &  2  stu  dKt^v,  1fldjui-iafjl*l  Rwitpea  **  raced  ai  TlOtna  #  28  Vnjkss  m^iie*i^ij.  &30™«  mhttt-  f  P-3k 

CDrtfiirrs  dcliv  c-KCusiDii  lof  Vvt  FolH-fiolumn   hiowuvfir,  by  lifipEMriftg  frS,  **  fiOlwWI*  rieliy  4  imE^Wj 

Pipn  Co^I^1lI^lCJ1l^•|^  'ci  .'."■••Ktttti.  i  rfCUbli    '" itlll  ^jrrirTinir  iq  h*  Mn  at  »iv  delccli  fpr 

vL'jri   Unit  i&  canslfjcled  wUh  I'll;  UvU  •t3trf>frt'*t*in  flvflUE***,  w>lHiOiiC  ■cen,iR*amiW  yn  OWf^tY    Um 

«S   ap*r?|A!   iFQTT\  *.S       60   Vnl1S   Bt   lernpcrjltir^  'rui-i   Kiflltl*' tt    10    -    iJtCPJ1      "J.:r;:n1    .ftvftl  will    fJrirtnHy 

[jr^iwn-iinef  ^u  lyiipm.  ftd|uiUtil*  duIeiuE  l«r,Ti  H  EHMWflJW  wiEli  an  ^iEIEh'WIv  *»!>*  mnltri,fn  tr.rrir^i. 
*nh  arr.L'ss  fnan  ihn  <rnnc  cii  the  sneodrr  inut  btftwmO,  1*.'"j  rini^  fff  !""■?!  «t!i,ij  kMhirh  jmirunri  io 
10>: ft  whiin  invQlved  A'th  u  lyxtET. 
f^Vi      $55    ^Kdyi  PP2      S&B    tfl  X»v*  ^p-i*    S€3    Fur  S^rnin-«t  Co'mm 

.p^ik  see  *™ir.«i  ^p.j^  g^g  Jrtl!*..« 
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-C  -  LINE  AMATEUR  EQUIPMENT 


DRAKE 


COMMUNICATIONS  RECEIVERS— 


Drake  R-4C 


Solid  State  Linear  permeability-tuned  VFO  with  1 
kHzdial  divisions.  Gear  driven  dual  ci rcuiar  dials, 
High  mechanical,  electrical  and  temperatu Testa- 
bility, 

Covers  ham  bands  with  crystals  furnished. 
Covers  all  or  80.  40.  20  and  1 5  meters,  and  28,5- 
29.0  MHz  of  10  meters. 

Covers  160  meters  with  accessory  crystal,  in 
addition  to  the  ham  bands,  tunes  any  fifteen  500 
kHz  ranges  between  1.5  and  30  MHz,  5.0  to  6.0 
MHz  not  recommended.  Can  be  used  for  MARS. 
WWV,  C8.  Marine  and  Shortwave  broadcasts 

Superior  selectivity  2.4  kHz  6- pole  filter  pro* 
vided  in  ssb  positions  8  0  kHz.  6  pole  selectivity 
for  a-m  Optional  fcvpole  filters  of  25,  5,  15  and 
6  0  kHz  band  widths  available 

Tunable  notch  filler  attenuates  carriers  within 
passband. 

Smooth  and  precise  passband  tuning 

Transceive  capability;  may  be  used  to  trans- 
ceive  with  theT-4X.  T-4XB  or  T-4XC  Transmitters 
Illuminated  dial  shows  which  PTO  is  in  use. 

Usb.  Isb,  a-m  and  cw  on  ait  bands. 

Age  with  fast  attack  and  two  release  times  for 
ssb  and  a-m  or  fast  release  for  break- in  cw.  Age 
also  may  be  switched  oft. 

New  high  efficiency  accessory  noise  blanker 
that  operates  in  all  modes. 

Crystal  lattice  filter  in  first  M  prevents  cross- 
modulation  and  desensitteation  due  to  strong  ad- 
jacent channel  signals 

Excellent  overload  and  intermodulation  char- 
acteristics, 

25  kHz  Calibrator  permits  working  closer  to 
band  edges  and  segments. 

Scratch  resistant  epoxy  paint  finish 
Price;  $599 .00 


Drake  T-4XC 


Solid  State  Linear  permeability-tuned  VFO  with  1 
kHz  dial  divisions.  Gear  driven  dual  circular  dials. 
High  mechanical,  electrical  and  temperature 
stability. 

Covers  ham  bands  with  crystals  furnished 
Covers  all  of  60.  40.  20  and  15  meters,  and  26,5- 
29  0  MHz  of  1 0  meters. 

Covers  160  meters  with  accessory  crystal.  Four 
500  kHz  ranges  in  addition  to  the  ham  bands  plus 
one  fixed-Irequency  range  can  be  switch- 
selected  from  Ihe  front  panel, 

Two  8-poie  crystal  lattice  filters  for  sideband 
selection. 

Transceives  with  the  R-4.  R-4A,  R-4B,  R-4C  and 
SPR-4  Receivers  Switch  on  the  T-4XC  selects 
frequency  control  by  receiver  or  transmitter  PTO 
or  independently.  Illuminated  dial  shows  which 
PTO  is  in  use 

Usb  isbr  a-m  and  cw  on  all  bands. 

Controtted-carrier  modulation  for  a-m  is  com* 
patibJe  with  ssb  linear  amplifiers. 

Automatic  transmit- receive  switching.  Sepa- 
rate VOX  time-delay  adjustments  for  phone  and 
cw.  VOX  gain  is  independentof  microphone  gam, 

Choice  of  VOX  or  PTT.  VOX  can  be  disabled  by 
front  panel  switch. 

Adjustable  pi  network  output. 

Transmitting  age  pre  vents  flat- top  ping. 

Meter  reads  relative  output  or  plate  current 
with  switch  on  load  control. 

BullHn  cw  sidetont. 

Spotting  function  for  easy  zero-beating. 

Easily  adaptable  to  RTTY,  either  fsk  or  afsk. 

Compact  size,  rugged  construction.  Scratch 
resistant  epoxy  paint  finish. 

Price:  $699.00 


Power  Supplies 

Power  5u  ppiie*  for  T-4,  %4X.  T-4X  B  or  T-4KC  (The  AC-4 
can  be  housed  in  an  MS-*  speaker  cabinet} 

Model  No.  1501  Drake  AC-4  Si  20.00 
Model  No-  1505  Drake  DC4  $135.00 


Accessories 


Drake  NIS-4 

Drake  MS-4  Matching  Speaker  for  use  with  FM.  FMA. 
R  48  and  R-4C  Receivers  {Has  space  to  house  AC-3 
and  AC-4  Power  Supplies) 

Price:  S30.00 


DRAKE  MICROPHONES 

Wired  for  uh  wtth  Drake  transmitters  arid  tra  receivers,  lot 
either  pu$n- totem  or  VOX  Type  of  operation  is  determined  by 
the  VOX  cOiHrO*  t#Ring  or  the  Iraramitter 

Deafc  Type  Model  No,  7075 

•  Type:  Heavy  Duty  Ceramic  Desk 
Top  •  Cable:  Four  Foot.  3- 
Conductor.  One  Shield  •  Output 
Level:  Mmus  54  dB  (0  rJ6        1 

voU'nncrobar)  •  Frequency  Re- 
ponu:  B0- 7000  Hi.  *  Switching: 
Adapts  to  either  push-to-talk  or 

v0*    Price:  $39.00 

Hand-Held  Type  Model  No  7072 

•  Type;  Ceramic,  hand  held  •  Cable; 
IV  Retracted.  5'  extended  PVC  3 
COitl.  1  shielded.  Coll  Cord  •  Cete; 
Cycotac  ■  Finish;  Grey  •  Output 
Level:  Minus  &5  da  |0  dB  1  volt/ 
microbflr)  *  Frequency  Reipona*: 
2 00  3000  Hi  •  Switching:  Adapts  to 
either  pusMrj-ialk  or  VOX 

Price :  S19.00 


Drake  SPR-4  -  $629.00 

•  Programmable  to  meet  specific 
requirements:  SWL,  Amateur, 
Laboratory,  Broadcast,  Marine  Radio, 
etc. 

•  Direct  frequency  dialing:  150-500  kHz 
plus  any  23  500  kHz  ranges,  0.5  to  30 
MHz 

•  FET circuitry,  all  solid  state 

•  Linear  dial,  1  kHz  readout 

•  Band-widths  for  cw,  ssb.  a-m  with 
built-in  LC  fitter 

•  Crystals  supplied  for  LW,  seven  SW, 
and  be  bands 

•  Notch  filter 

•  Built-in  speaker 


Drake  DSR-2  -  $2950.00 

•  Continuous  Coverage 
10  kHz  to  30  MHz 

•  Digital  Synthesizer 
Frequency  Control 

•  Frequency  Displayed 
to  1 00  Hz 

•  AM  Solid  State 

•  A-m,  Ssb,  Cw,  fiTTY,  Isb 

•  Series  Balanced  Gate 
Noise  Blanker 

•  Front  End  Protection 

•  Optional  Features  Available 
on  Special  Order 


Drake  FS-4 

Digital  Synthesizer  -  S250.00 

The  new  sotid  state  Drake  F5-4  Synthesizer  opens  Ihe 
door  to  a  new  world  of  continuous-tuning  short  wave1 
Combines  synthesized  general  coverage  flexibility  with 
the  selectivity,  stability,  frequency  read  gut  and  reliabil- 
ity of  the  Drake  R-4C  or  SPR-4  Receivers 

•  Interlaces  with  all  R-4  series  receiver*  and  T-4X  series  trans- 
mitter*: (R  4.  R-4A,  R-4B,  R-iC,  SPR-4.  T-4.  T-4Xh  "MXB  and 
T-4X.Q.  without  modrfmaiion  •  MHz  range  issel  on  FS-4  with 
KHz  readout  taken  from  receiver  dial  *  Complete  general 
coverage— no  range  Crystals  to  buy  »T-4/T-4X  series  transmil- 
lets  iranaceive  on  any  FS-4  frequency,  when  used  with  R-< 
series  receivers.  *  Readout  1  HHz  with  Duke  PTO 

Prices  $250.00 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  [617)  395-8280 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  IVIA  02155  •  (617)  395-8280 


•  Remote 

•  Motor 
Con  tro  lied 


RCS-4 


COAX  ANTENNA 
SWITCH 


#  Control  unit  works  on  110/220 
VAC,  50/60  Hz.  and  supplies 
necessary  DG  to  motor, 

•  Excellent  for  single  coa*  feed  to 
multitaarid  quads  or  arrays  of 
mo  no  banders.  The  five  positions 
allow  a  single  coax  feed  to  three 
beams  and  two  dipoles,  or  other 
similar  combinations. 

*  Con.trol  cable  (not  supplied) 
same  as  for  HAM-M  rotator. 

*  Selects  antennas  remotely, 
grounds  all  unused  anlenn-as- 
GND  position  grounds  all  an- 
tennas when  leaving  station. 
"Rain-Hat"  construction  shields 
motor  and  switches. 

•  Motor;  24  VAC.  2  amp.  Lubrica- 
lic-n  good  to  —  4Q°F„ 

•  Switch  RF  Capability:  Maximum 
legal  limit.       Price;  $120.00 


MATCHING  NETWORKS 


MN-4 

200  walls 


Price:  $120.00 


MN-2000 
2000  watts  PEP 

Price:  $240.00 


General;  *  Integral  Wallmeter  rfead&  forward  power  in 
watts  and  VSwR  directly;  can  be  cahbraled  to  read  re- 
Uecieo  power  •  Matches  SO  ohm  transmitter  output  to  coax 
antenna  feed  line  with  VSWR  of  at  least  5i1  •  Covers  ham 
bands  30  thru  10  maters  •  Switches  in  or  Out  with  front 
panel  switch  ■  Siz*:  SVtifH.  ^0V*"Wl  B,fD  {14.0  x  27.3  x 
20,3  cm}.  MN-2000,  14H*D  {36.5  cmj. 

•  Continuous  Duly  Output:  MN-4.  200  watts;  MN-2000, 
1000  watls  {2000  watts  PEP)  •  MN-2000  only;  Up  to  3  an- 
tenna connettors  selected  by  front  panel  awptth 


RF 
WATTMETERS 


W-4         1.8-54  MHz    Price:  $    72.00 

WV-4       20-200  MH*  Price;  $   84.00 

Reads  Torwaid  and  refJecled  power  directly  in 
watts  (vSWR  from  nomogram).  Two  acates  in 
each  direction.  Sim:  5'/i"H.  3V'W,  Af,0  {14.0  x 
9.5  k  ID. 2  cm). 

Model     Fair  Scale  Calibration  Accuracy 


W-4 


200  wads  [5%  of  reading  •       2  watts) 

2  000  wa  t  ts  ±  ( 5%  o  f  read  in  g  4-  20  watts ) 

wv  4       100  wails  ±(5%  of  readfng  -h    1  watt  ) 

1000  watts  HS%  of  reading  +  10  wattsj 


-1 


COMMUNICATIONS 
RECEIVER 


*  Synthesized  •  General  Coverage 

*  Low  Cost  *  All  Solid  State  *  Built-in  AC 
Power  Supply  •  Selectable  Sidebands 

*  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS:  *  Coverage:  SOO  kHz  to 
3a  MHz  •  Frequency  can  be  read  accurately  lo  bsuer  than 

5  kHz  •  Sensitivity  typicaiiy  .5  microvolts  lor  ID  dB  S  +  N/N 
SSB  and  better  than  2  microvolts  for  10  dB  S  +  N^N  AM 
*  Selectable  sideband*  ■  Built-in  power  supply:  117/234 
VAC  ±  20%  ■  II  the  AC  power  source  feds  the  unit  swiiches 
automatically  to  an  internal  battery  pack  which  u&es  eighl 
D-ceMa  (not  supplied)  *  For  reduced  current  drain  on  DC 
operation  the  diaEs  do  no!  light  up  unless  a  red  pushbutton 
on  the  front  panel  is  depressed 

The  performance,  versatility,  size  and  low  cost  ol  She 
SSR-1  make  it  ideal  for  use  as  a  stand-by  amateur  or 
novice-amateur  receiver,  short  wave  receiver,  GB  monitor 
receiver,  or  general  purpose  laboratory  receiver. 

Price;  $350.00 


GENERAL:  *  All  amateur  bands  10  thru  SO  meters  in  seven 

600  kHz  ranges  •  Solid  State  VFO  wilh  l  kHz  dial  dtvtsions 
■  Modes  SSB  Uppei  and  Lower,  CW  and  AM  «  Built-in 
Si  die  tone  and  automatic  T/n  switching,  on  CW  *  30  tubes 
and  semi 'Conductors  •  Dimensions:  5>i"H,  10VW,  t4W* 
D  ( 14,0  x  27.3  *  36.5  cm),  WU  16  lbs.  (7.3  kg). 
TRANSMIT:  •  VOX  or  PTT  on  SSB  or  AM  *  Input  Power: 
SSBr  300  watts  P.E.P.;  AM,  260  waits  P.E.P.  controlled 
carrier  compahble  wilh  SSB  linears;  CW,  260  watts  • 
Adjustable  pl-nelwork. 

RECEIVE:  *  SensUivilv  tetter  than  Vs  „V  for  10  dB  S^N  • 
t.F.  Selectivity  2.1  kHz  @  6  dBr  $,$  kHz  @  60  dB  *  AGC 
full  on  receive  modes,  variable  with  HF  gain  control,  fast 
attack  and  slow  release  with  noise  pulse  suppression  ■ 
Diode  Detector  for  AM  reception. 

Price:  $699,00 

34-PNB  Plug-in  Noise  Blanker  . 
FF-1  Crystal  Control  Unit 

MMK-3  Mobile  Mount 

RV-4C  Remote  VFO 


TR-4CW  SIDEBAND  TRANSCEIVER 


.  100.00 
.  .  46.95 
.  .  .  7,00 

$150.00 


POWER  SUPPLIES 

AC-4  Power  Supply $120.00 

DC-4  Power  Supply  ..,..,,,.,..  135.00 


2  METER  FIVI 

PORTABLE  TRANSCEIVER 

Model  TR-33C 


LINEAR  AMPLIFIER 
Model  L4B 


Amateur  Net  $229.95 
SCPC*  Frequency  Control 
12  Channels  with  Selectable  Xmtr  Offsets. 
All   FET  Front-end  and  Crystal  Filter  for 
Superb  Receiver  Intermod  Rejection, 
Expanded  Antenna  Choice. 
Low  Receiver  Battery  Drain, 
Traditional    R.  L.    Drake  Service   Backup. 
Single  Crystal  Per  Channel. 


L-4B  Linear  Amplifier ,  895.00 

•  2000  Watts  PEP-SSB  •  Class  B  Grounded 
Grid  —   two   3-500Z   Tubes  •  Broad  Band 
Tuned- Input    •    RF    Negative    Feedback   • 
Transmitting  AGC  •  Directional  Wattmeter 

•  Two  Tautband  Suspension  Meters  •  L-4B 
13-15/16"  W,  7-7/8"  H,  14-5/16"  D.  Wt.: 
32  lbs.  •  Power  Supply  6  3/4"  W,  7-7/8"  HF 
11"  D,  Wt.:  43  lbs. 

POWER  SUPPLIES 

AC  4  Power  Supply ■  $120.00 

DC  4  Power  Supply , 1 35.00 


Tbuch-n-go  with 

DRAKE  1525EM 

Push  Button  Encoding  Mike 


V  ■ 


Drake    T525EM,    microphone    with    tone    encoder    and 

connector    for    TR-33C,    TR-22,    TR-22C,  ML-2  $49,9 B 

•  Microphone  and  auto-patch  encoder  in  single  convenient  package  with  coil  cord  and 
connector.  Fully  wired  and  ready  for  use. 

•  Hi^h  accuracy  iCtone  generator,  no  frequency  adjustments* 

•  High  reliability  Digitran®  keyboard. 

•  Power  for  tone  encoder  obtained  from  transceiver  through  microphone  cable.  No 
battery  required.  Low  current  drain. 

•  Low  output  impedance  allows  use  with  almost  alt  transceivers. 

•  Four  pin  microphone  plug:  directly  connects  to  Drake  TR-33C  without  any  modifica- 
tion in  transceiver.  Compatible  with  all  previous  Drake  and  other  2  meter  units  with 
minor  modifications. 

•  Tone  level  adjustable. 

•  Hang-up  hook  supplied. 
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why  waste  watts! 


> 


(SWR-l  A  S25.95) 


SWR-l  guards  against  power  loss 

II  you're  not  pumping  out  all  the 
power  you're  paying  for,  our  little 
SWR-l  combination  power  meter 
and  SWR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 
and  1:1  to  infinity  VSWR  at  3,5  to  150 
MHz, 

Got  it  all  tuned  up?  Keep  it  that 
way  with  SWR-l,  You  can  leave  it 
right  in  your  antenna  circuit 


® 


to 

-1M 


DELUXE 

742  TRI-BAND 

MOBILE 

ANTENNA 

*  Aui  o  m  J  ti  tally     adj  ust  % 
prapet  nmrance  for  Z04 
and  75  meters 

*  Pdwn    rated  at   5fJ0  Will* 

ivt.p. 

*  Includes  base  section,  into- 
rruticuU    and    whip   lop    tac- 
tion.    742  Antenna 
Price:  $109.95 


ELECTRONICS 

*  i.tiJi'r  or  Cwbat  Cetec 


JMR  /HOBIL-B4R 

Two-way-radio  headset  with  superior  fidelity 
Electret-Capacitor  boom  microphone  and 

palm-held  talk  switch. 


$69.95 


EXCLUSIVE 
DELUXE 

5-BAND  MOBILE 
4S  ANTENNA 

•  All  band  manual  switching 
anicnna  for  10,  IS.  20,  40 
and  75  meters. 

•  Power  rated  at  1000  Wills 
PEP 

•  Includes   ha*e  section   wrlh 
mobiiecttil  and  mix  fool  whip 
topsc&tofi  -**■  Antenna 
Price;  5119.95 


SWAN  METERS  HELP  YOU 
GET  IT  ALL  TOGETHER 


These  wattmeters  tell  you  what  s  going  on. 

With  one  of  tne^e  in-line  wattmeters      power  readings?  For  wtwever  purpose 
you  ii  know  if  you  re  getting  it  all  we  ve  got  the  wattmeter  for  vou  Use 

together  all  the  time  Needhtgrtac         vour  Swan  credit  card  Applications 
curacy?  Nigh  power  handling?  Pea  It        at  vour  dealer  or  write  to  us 


f 

^ 

ttU-lRD 

nn 

■i  i 

j 

•  "—- 

WM70D0  mime  watt- 
meter WfttrMuicie  States 
to  7000  watts  Kew  flat 
retoorae  direct  tonal  coup 
m  i  or  maximum  accuracy 


wmsdoo  Pea  It -reacting 
wattmeter  Reads  RMS 
power  t  nen  witn  t  he  f1»ck 
of  a  switch  true  flea* 
powe*  of  vour  single 
sideband  signal  Thars 
wnat  counts  on  SS3 

57^95 


WMT500  Hrgh  Accuracy  !n 
Line  wattmeter  tQ%  full 
scale  accuracy  on  S  SO 
500  ana  1500  watt  scales 
2  to  30  MHz  Forward  ana 
reflected  power  use  it 
for  trooDte snoot  ma  too 


ELECTRONICS 


S74  3S 


SWAN  LINEAR  AMPLIFIERS  A  Mark  II  2O00 
watt  P.E.P.  full  legal  input  power  unit  or  the 
1200X    matching   Cvgnet    1200    watt   P-E.P-  input 

Eoiverhouse  with  built-in  power  supply.  The  choice 
J  yours.  $849,95 


NEW  Swm  MM  ex 
Impedance  Matcher 

It    keeps    your  transmitter   and  your  antenna 
speaking  terms  for  a  song.  Price:  $23.9  5 


on 


CYGNET    120GX 
LINEAR 


PORTABLE 
AMPLIFIER 


To  quadruple  the  output  of  the  300B  Cygnet  de 
riotJo,  simply  add  this  matching  unit  for  more  than 
a  kilowatt  of  power.  Complete  with  self-contained 
power  supply  and  provision  for  external  ALC*  this 
Cvgnet  offers  exceptional)*'  high  efficiency  and 
linearity,  $349.95 

Additional  Swan  products  include:  fixed  and  mobile  antenna*.  VFO's  telephone  patch, 
VOX,  wattmeter,  microphone*  and  mounting  hits.  As  another  extra  service,  only  Swan 
Electronics  offers  factory -bached  financing  to  the  amateur  radio  community.  Visit  an 
authorized  Swan  Electronic*  dealer  for  complete  details 


© 


ELECTRONICS 


/MODEL 
05--4 


FOR  BROADCAST-QUALITY  TRANS- 
MISSION' AND  RECEPTION  FOR  BOTH 
MOBILE  UNITS  AND  BASE  STATIONS 

■  Boom -mounted  el  ectret -capacitor  micro- 
phone delivers  studio -quality .  im  distorted 
voice  reproduction.  Variable  gain  control 
lets  you  adjust  for  optimum  modulation. 

•  Cushioned  earcup  let*  you  monitor  in 
privacy  -  no  speaker  blare  to  disturb 
others.  Blocks  out  environmental  noises, 
too.  Made  of  unbreakable  ABS  plasho 

•  Headband  self-adjusts  for  comfortable 
wear  over  long  hours.  Spring- flex  hinge 
lets  you  slip  headset  on  and  off  with 
just  one  hand.  Reversible  for  right  or  left 
ear. 

•  Headset  can  be  hung  on  standard  micro- 
phone  clip. 

•Compact  palm-held  talk  switch  lets  you 
keep  hoth  hands  on  the  wheel  for  safer 
driving.  Made  of  unbreakable  ABS  plastic* 

•  Built-in  FET  transistor  amplifier  adapts 
microphone  output  to  any  transceiver 
impedance. 

•Compatible  with  most  two-way  radios  in- 
cluding 40-channel  CB  units. 

•  Built-in  Velcro  pad  for  easy  mounting  of 
the  talk  switch. 

■  Made  in  U.S.A. 

SPECIFICATIONS 


Earphone  impedance 
and  type 

Microphone  type: 

Microphone  frequency 
response 

Amplifier  type; 

Amplifier  battery 
power: 

Switching: 


3  ohms,  dynamic 
Electret  capacitor 

200-6000  Hz 

FET  transistor, 
variable  gain 

7 -volt  MaUory 
TR-17& 

Relay  or  electronic 


IDEAL  FOR  EVERY  TWO-WAY  RADIO 
COMMUNICATIONS  NEED  .  .  . 

CB  operators  •  Amateur  radio  operators  • 
Police  and  Ore  vehicles  ■  Ambulances  and 
emergency  vehicles  *  Taxis  and  truckers  * 
Marine  pleasure  and  work  boats  *  Con- 
struction and  demolition  crews  •  Industri- 
al communication!.  ■  Security  patrols  • 
Airport  tower  and  ground  crews  *  Re- 
mote broadcast  and  TV-camera  crews  • 
Foresters  and  fire -watch  units  • 
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A  new  precision  clock  which  tells  time  anywhere  in  the  world  at  a 
glance,  has  been  announced  by  Yaesu  Electronics  Corporation.  The  time  in 
any  principal  city  or  time  zone  can  be  simultaneously  coordinated  with 
local  time  on  a  24  hour  basis.  After  the  initial  setting,  as  the  clock  runs,  a 
Time  Zone  Hour  Disc  advances  automatically,  showing  correct  time  all 
over  the  world  without  further  adjustment-  The  clock  is  especially 
designed  to  withstand  shock  and  may  be  hung  on  a  wall  or  placed  on  its 
desk  mount.  The  clock  will  run  an  entire  year  on  a  single  1 .5  volt  flashlight 
battery  and  the  mechanism  starts  as  soon  as  the  battery  is  inserted,  ft 
measures  six  inches  in  diameter  by  two  and  one  half  inches  deep.  An 
excellent  item  for  the  business  office,  ham  radio  operator,  short  wave 
listener,  boat  owner,  and  others  who  want  an  accurate  dependable  clock. 

Price:  $30.00  Amateur  net. 


Educator  II  «■  SSS"  3000 


&  Power  Supply  Kits 


BYTES 

m  will  lever  let  do  ! 


KEV  FEATURES 

K£V  FEATURES 

•  On-boarfl  docn. 

*  OftEJgrtaci  sproiricaHy  for  1ha  Educator  II. 

*  12fl  ir  e  HAM 

*  Regulated  5.0  -   5%  volts  d-C  -outpul  @  1  0 

*  On-Soard  pf3"idSlbrt  tor  SeHantt  120  x.  B  RAM 

amps 

•  Rssioem  (weci-itibe  provides  lor  (nam  pawl  Mnkoi 

*  $0  Hz  ( eal  lime  £lQC*  ■  MWr$*«  (approximately 

•  DuilMn  Cassetle  mlerface  \q\  program  road  and  record 

5.1V  peaK-ro-peakf, 

*  S^a^  feaiU'S  for  program  toad  from  casseSto  jhovkIptJ 

•  Compter  Mil      ait  parts,  tabmei  and 

•  Edge  conneciors  provide  Ul  hntorfaee  lo  peripheral  iritcrfape 

conatrurtion  manual, 

adaplef  (PIA)  and  air  address,  data  and  ccrlkdl  Ilz  siyriaK  T6r 

•   Ea&y.  cxiE  evening  cgn-gtruptmn. 

sysl&m  wpartsion. 

»  Tesr-As-You-Buiid  for  pccurniie,.  effflpfree  oonstf ucWpn . 

*  £aay,  qivck  tona<ruclion  —  one  evening. 

»  Support  (toftimeritaSitKi  acrriBd  a1  leaching  MFU  Ihewy  and 

programming. 

•  C-omptotely  sel'-conlarr-en.  M  pans  irxiudad  35  wall  as  compteEB 

c-gnslructloo  maoiiiii. 

■  Separate  power  supply  required  5V  £■  1  0  amps 

L 

CUSTOMER  INFORMATION 


EDUCATOR  II  KIT  PRICING  INFORMATION: 
Suggested  Resale:  £169.95 

A  CC  ESSORCES: 

POWER  SUPPLY  [SEE  PHOTO  ABOVE): 
Suggested  Resate:  $29.95 
ADDITIONAL  12*  x  B  RAM  {C4B1 1  \ 
Suggested  Resale:  $19  04 


ACCESSORIES  TO  CO M6  IN  NEAR  FUTURE; 

VIDEO  DISPLAY 

KEYBOARD 

MODULE  CARD  HACK  AND  POWER  SUPPLY 

MEMORY  MODULES 

APPLICATIONS  PROGRAMS  ON  CASSETTES 


TEN    FRONT-PANE  L^PROGR  AM  ABLE   PRIORITY   CHANNELS  for  storage  of  fre- 
quency, transmitter  offset,  and  tone  encoder  /decode  rrn  ode/frequency. 
BUILT-IN  SCANNER  for  automatic  tuning  in  user-selected  one  or  four  MHz  bands. 
Scan  speed  2.5  sec/MHz,  adjustable  pause. 

PRIORITY  CHANNEL  SILENT  MONITOR  so  you  can  operate  on  one  frequency  while 
monitoring  another, 

TWO    FREQUENCY    TONE    ENCODER/DECODER    provides   two   selectable,    fully 
adjustable,  subaudible  tones  for  transmit  and/or  tone-coded  squelch. 
ANY  TRANSMITTER  OFFSET  without  additional  crystals. 

AUDlO/VlSUAL  ALARM  lo  Eat  you  know  when  the  monitored  priority  channel  is 
occupied  or  when  tone- coded  squelch  is  activated. 

ADVANCED    PLL    SYNTHESIZER    cowers     144.000     -     147.995    MHz    with    full 
push-button  tun  fog. 

SUPERIOR  RECEIVER  with  sensitivity,  selectivity  and  inter  modulation  characteristics 
that  are  more  like  military  than  amateur. 
POWER  OUTPUT  ADJUSTABLE  TO  25  WATTS. 

EXTHAORD1NARY  WARRANTY,  Every  SYSTEM  3000  is  warranted  to  be  free  from 
defects  for  two  full  years,  and  it  is  American  made  so  servicing  is  no  problem. 
SMALL  SIZE,  Designed  for  mobile  and  fixed  operation,  SYSTEM  3000  is  only  5  3 
inches  wide,  2.6  inches  high  and  11  inches  deep. 
VERY  COMPETITIVELY  PRICED.  Introductory  price  is  only  $499, 


No.  114  320-003  -  SS.90 

No.  1 14  322-003  -  Bran  -  410 JO 


Hv-  TM-3Z0401  -  E8 30 

No   114-3320KH   -  Bi-jh  -  J6, 


Nc.  1 14-31 0-003  -  99 2S 

No.  1 14  312-003  -  Brail  -  SS.65 


NYE  VIKING  SPEED-X  KEYS 

NYE  VIKING  Standard  Speed-X  keys  feature  smooths  adjustable 
bearings,  heavy-duty  silver  contacts,  and  are  mounted  on  a  heavy 
oval  die  cast  base  with  black  wrinkle  finish.  Available  with 
standard,  or  Navy  knob,  with,  or  without  switch,  and  with  nickel 
or  brass  plated  key  arm  and  hardware. 

Pamper  yourself  with  a  Gold -Plated  NYE  VLKING  KEY! 
Model  No.  114-31CM304GF  has  all  the  smooth  action  features  of 
NYE    Speed -X    keys    in    a    special    "presentation*'    model.    All 
hardware  is  heavily  gold  plated  and  it  is  mounted  on  onyx -like  jet 
black  plastic  sub-base.    List  price  is  $50 .00. 


NYE  VIKING  SQUEEZE  KEY 

Extra-long,  finger-fitting  molded  paddles  with 
adjustable  spring  tension,  adjustable  contact 
spacing.  Knife-edge  bearings  and  extra  large, 
gold  plated  silver  contacts!  Nickel  plated  brass 
hardware  and  heavy ,  die  cast  base  with 
non-skid  feet-  Base  and  dust  cover  black 
crackle  finished,  SSK-1  —  $23.45. 
SSK-1CP  has  heavily  chrome-plated  base  and 
dust  cover.  List  price,  $29.95. 

You  get  a  sure,  smooth,  Speed-X  model 
310-001  transmitting  key,  linear  circuit  oscillator  and  amplifier,  with  a 
built-in  2"  speaker,  all  mounted  on  a  heavy  duty  aluminum  base  with 
non-skid  feet.  Operates  on  standard  0V  transistor  type  battery  (not 
included).  List  price,  $18.50. 

PHONE  PATCH  Model  No,  250-46-1  measures  6-1/2"  wide,  2-1/4" 
high  and  2-7/8"  deep.  List  price,  $36.50.  Model  250-46-3,  designed  for 
use  with  transceivers  having  a  built-in  speaker,  has  its  own  built-in  2"  x 
6"  2  watt  speaker.  Measures  6-1/2"  wide,  2-1/4"  high  and  2-7/8"  deep. 
List  price,  $44.50, 


No.SSK  1  $23.95 
"YflSl.1      ft  e-  S3  K  1  CP'ChFom*  -  S29.9S 


CODE  PRACTICE  SET 
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•  Model  TA-33 

•  3  Element* 

•  10.1      dfa      Forward     Gain     (over     isotropic 
source) 

•  20  db  Front -to- Back  Ratio 

The  Mosley  TA-33,  3-element  beam  provides 
outstanding  10,  15  and  20  meter  perfor- 
mance. Exceptionally  broadband  —  gives 
excellent  results  over  full  Ham  bandwidth, 
Incorporating  Mosley  Famous  Trap-Muster 
traps.  Power  Rating  —  2KW  P.EJ.  SSB.  The 
TA-33  may  also  be  used  on  40  meters  with 
TA-40KR  conversion.  Complete  with  hard- 
ware. $206.50 

MULTI-BAND  BEAMS 

TRAP  MASTER  33  .  .  .  10,  15  &  20  Meters 

•  Model  TA-33Jr. 

•  3  Elements 

#10.1     db     Forward    Gain    {over    isotropic 
source) 

•  20  db  Front -to-Back  Ratio 

The  TA»33Jr  .  .  .  incorporates  Mosley  Trap- 
Master  Junior  traps.  This  is  the  low  power 
brother  of  the  TA-33,  Power  Rating  —  1  KW 
P.E.P«  SSB,  S151.&5 


TA-3  3JR,  POWER  CONVERSION  KIT 
MODEL  MPK-3 

Owners  of  the  Mosley  Trap-Master  TA-33  Jr. 
may  obtain  higher  power  without  buying  an 
entirely  new  antenna.  The  addition  of  the 
MPK-3  (power  conversion  kit)  converts  the 
TA-33  Jr.  into  essentially  a  new  antenna  with 
750  watts  AM/CW  and  2000  watts  P.EJ*. 
SSB.  $52.25 


TRAP  MASTER  36  «  . ,  10,  15  &  20  Meters 

•  Model  TA-36 

•  6  Elements 

•  Forward  Gain  (over  isotropic  source)  -  10*1 
db  on  15  &  20  meters,  11.1  db-  on  10 
meters. 

Front-to  -Back  Ratio  on  all  bands.  20  db. 
This  wide-spaced,  six  element  configuration 
employs  4  operating,  elements  on  10  meters,  3 
operating  elements  on  15  meters,  and  3 
operating  elements  on  20  meters.  Automatic 
bands  witching  is  accomplished  through 
Mosley  exclusively  designed  high  impedance 
parallel  resonant  "Trap  Circuit."  The  TA-36  is 
designed  for  1000  watts  AM/CW  or  2000 
watts  P.E+Pa  SSB.  Traps  are  weather  and  dirt 
proof,  offering  frequency  stability  under  all 
weather  conditions,  $335*25 


MOSLEY  AK-60  MAST  PLATE  ADAPTER 
Mast  Plate  Adapter  for  adapting  your  Mosley 
1W  mounted  beam  to  fit  2M  OD  mast. 
Complete  with  angle  and  hardware.  $11.15 


A  brilliant  new  2  meter  transceiver 
with  every  in-uVimiiHl  operating 
feature  ami  convenience 
KLM  MULTI  .  2700  -  S  795.95 

*  Synthesizer  and  VFO. 

*  AH  modes:  NBFM,  WBFM,  AM, 
SSB  w/USB/LSB  and  CW. 

•  Frequency  synthesizer  (PLLI 

3  Knob,  600  channels,  1  0  kHz  steps. 

•  VXO,   plus  or  minus  7  kHz, 

*  LEO  readout  on  synthesizer. 

•  Standard  600  KHz  splits  plus 

•  Two  "oddball"  splits, 

*  OSCAR  transceive  2  to  10  meter  operation 

•  OSCAR  receiver  built-in. 

•  Connectors   on   rear  for  separate  2 


meter  and  10  meter  antennas. 

•  Built-in  VFO  (continuous  coverage, 
144-143  MHz  in  1 .3  MHz  segments.  1 
kHz  readout) . 

•  3  pole  SSB  filter  plus  two  FM 
fitters. 

•  100  kHz  crystal  calibrator, 

•  Voice  operated  relay  (VOX)  or 
p-t-1, 

*  Audio  speech  compression* 

•  Noise  blanker. 

•  PUT,  plus  or  minus  5  kHz_ 

•  Power  out/"S"  meter. 

•  FM  center  deviation  meter. 

•  10W    minimum  output  power,   NO 
TUNING! 

•  Hi-Lo  power  provision. 

•  Built-in  AC/DC  power  supply, 

•  Double  conversion  receiver.  16.9 
MHr  and  455  kHz  i  Fs. 

•  Receiver  sensitivity: 

FM:  0.5JUV  for  28  dB  S/N. 
SSB/CW:  0.25/JV  for  14  dB  S/N. 
AM:  2/JV  for  10dB  S/N, 

•  Size:  Inches:  5H,  i4.38W,  12D. 
MM:  128H,  378W,  305D, 

•  Weight:  28  lbs+  (13  KGh 


CLASSIC-33  .  . .  10,  15  &  20  Meters 
Model  CL-33 

•  3  Elements 

•  10.1      db     Forward     Gain     (over     isotropic 
source)  on  all  bands, 

•  20    db    Front-to -Back    Ratio    on    15   &   20 
meters*  15  db  on  10  meters. 

BRIDGING  THE  GAP  ...  The  Classic  33, 
combines  the  best  of  two  Mosley  systems. 
Incorporating  Mosley  Classic  Feed  System  for 
a  "Balanced  Capacttive  Matching"  system 
with  a  feed  point  impedance  of  52  ohms  at 
resonance,  and  the  Famous  Mosley  Trap- 
Master  Traps  for  "weather-proof*  traps  with 
resonant  frequency  stability.  This  extra 
sturdy  multi-band  beam,  Model  CL-33,  for 
operation  on  10,  15  &  20  meters  features 
improved  boom  to  element  clamping,  stainless 
steel  hardware,  balanced  radiation  and  a 
longer  boom  for  even  wider  clement  spacing. 
Power  Rating  —  2  KW  P.EJ*.  SSB.  Recom- 
mended mast  size  —  2"  OD.  Wind  Load  —  1 20 
lbs.  at  80  MPH .  Appro*,  shipping  weight  -  -  45 
lbs.  $23250 


CLASSIC-203  ...  20  Meters 
Model  CL-203 
3  Elements 

•  10.1      db     Forward     Gain     (over     isotropic 
source) 

•  20  db  Front -to-Back  Ratio 
Incorporating  the  Mosley  patented  Classic 
Feed  System,  this  full  size  20  meter  single- 
band  beam  has  IW*  to  3/8"  dia.  "swaged" 
elements  wide  spaced  on  a  2"  dia*  24"  boom. 
Maximum  element,  length-37'  &l/i*\  The  high 
standards  in  quality  construction  established 
by  Mosley  in  over  a  quarter -century  of  manu- 
facturing is  reflected  in  this  mono-band  .  .  . 
Model  CL-203.  Boom-to-mast  clamping 
assures  stability  with  a  time-tested  arrange- 
ment of  mast  plate,  cast  aluminum  clamping 
blocks  and  stainless  steel  U -bo Its.  The  exclu- 
sive "Balanced  Capacitive  Matching"  System 
has  a  nominal  feed  point  impedance  of  52 
Ohms  at  2  KW  PMJ>.  SSB.  Recommended 
mast  size-2"  OJ3.  Approx.  snipping  wt:  42 
lbs.  via  truck.  $227.65 


CLASSIC-36  ,  .  -  10*  15  &  20  Meters 
Model  CL3G 

•  6  Elements 

•  10.1  db  Forward  Gain  (over  isotropic 
source)  on  15  &  20  meters,  11.1  db  on  10 
meters, 

•  20  db  Front-to-Back  Ratio  on  all  bands. 
The  Classic  36,  like  the  smaller  Classic  33, 
incorporates  both  the  Mosley  World~Famous 
T rap-Master  Traps  and  the  Mosley  Classic 
Feed-System.  Designed  to  operate  on  10,  15 
&  20  meters,  this  multi-band  beam  Model 
CL-36,  employs  the  high  standards  of  quality 
construction  found  in  alt  Mosley  products. 
The  boom-to-mast  clamping  assures  stability 
with  a  time-tested  arrangement  of  mast  plate, 
cast  aluminum  clamping  blocks  and  stainless 
steel  U -bolts.  The  exclusive  "Balanced  Capaci- 
tive Matching"  system  has  a  feed  point 
impedance  of  52  ohms  at  resonance.  Wind 
Load   —  210 J  lbs,  at  80  MPH.  Power  Rating 

—  2  KW  P.E.F.  SSB,  Recommended  mast  size 

—  2"  OD.  Appro x,  shipping  weight  —  71  lbs. 
via  truck.  $310-65 


40  METER  CONVERSION  KIT  MODEL  TA- 
40KR 

Work  40  meters  in  addition  to  10,  15  lit  20 
meters  by  using  a  TA-40KR  conversion  kit  on 
the  radiator  element  of  the  TA-33  and  TA-36. 
(Beams  with  broad  band  capacitive  matching 
may  not  be  converted?)  Convert  the  TA-33Jr. 
with  the  MPK-3  (power  conversion  kit)  before 
adding  the  TA-4GKR  kit.  $92.25 


SIGNAL-MASTER  ANTENNA 

Beam  Antenna  ,  .  .  Model  S-402  for  40  meters 
For  a  top  signal  needed  to  push  through  forty 
meter  QRM,  the  Mosley  Signal  Master  S-402 
will  do  the  trickl  This  100%  rust -proof 
2 -element  beauty  constructed  of  rugged 
heavy -wall  aluminum  is  designed  and  engi- 
neered to  provide  the  performance  you  need 
for  both  DX  hunting  and  relaxing  in  a  QRM 
free  rag- chewing  session.  Beam  is  fed  through 
link  coupling,  resulting  in  an  excellent  match 
over  the  entire  bandwidth.  $267,50 
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6  METER  BEAMS 


3-5-6-10    ELEMENTS 

Proven  perform*****  (ram  ruj&cd,  lull  tK4,  *  meter  beams, 
Fl^«imt%t  ffariAgJi  and  length? have  been  irnrvftillv  engineered  to 
g,rrm  bn*|  pattern,  high  far*s:rd  gain*  good  froe*  m  back  ratio 
ami  broad  trwpwcj  napmst. 

Booms  are  ,<H§  *all  aad  eleineeiU  are  3/4"  -  */a"  .049  wall 

aeaoilea*  rhmmt-  IbuaJi  aluminum  tubtn*  *  Th*  3  and  S  element 

bram*  bavr  3  II    f'twrtns.   The*  and  1 1 » r k-nu.fi:  beams 

bavr   if/l  I   l/l     tMjuxn*.     Alt  bracket*  are  heavy  gauge 

funned  alum  mum.  Bricht  f«_nJ&bc*<j  plated  ubulu  are  ad  liable 

tar  up  li>  I  fr/fc*  HHist  on  3  and  -ri  clrmrat  aiui  Z"  an  G  and  ID 

element  hcum*.    All  models  may  be  mounted  (or  horizontal  or 

irlUtfOfl. 

irej  inrludi' adjustable  lunRth  Btanli    i      I  itnwatt  Hcddl 

>  t  ■  K:  .  1 1  ■  1 1  Uulll    1 1  l  •:  ■  i .:  i  -.  liliirii.-  for  dlfOtft  ftl  Oittl   [&«d,     Thefie 

bpnniH  nn    a ry  marked  unit  suppllosf  with   liunnnHlons  for 

l|llll"h    ilUHH'dllllv. 
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far  FM 


4,5  dB'  -  6  dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 


FOR 

MAXIMUM 

PEftFOKMANCE 

AND 

VALUE 


Ctish  Craft  Haa  created  nnolhei  first  li.v  making'  the 
u'tnlil'K  moat  popular  2  meter  nntemm  twice  an  good. 
The  new  Itin^fo  Ranger  is  developed  from  the  basic 
AR-'J  wiih  three,  half  waves  in  pihu*n»  and  a  one  eighth 
wavfi  rriuti'hitttf  etnb.  RittgO  RjUtger  tfv«  an  extremely 
low  ariiftr  of  radiation  for  better  Aiiftiul  coverage,  It  El 
tun  at  ili-  nvi-r  a  I  j  road  frequency  range  aiwi  perfectly 
rankluHl  tii  T,2  uhm  coax. 

AAX-2.        137  1 60  MHz.  4  lbi„  112" 
ARM  220    220-225  MKi.  3   lbs..     7S' 
ARK-4S0.  43S-45U  MHi„  3  lb*.,     3S" 


aa  fjala  utmdard  br  many 


■     Fttfmnc*  *i  wave  mpole- 
"   PetrTrer*    %    wave  whip 
rr.jnuf  JtlLfrr* 

W«ik  full  ijutetimj  into  more  repeat  er>  and  extend  the 
raulni>  of  your  direct  contacts   with   the  new   Rir  | 
Ranger. 

You  cmn  up  date  your  present  AR-2  RiGgo  with  the 
simple  nddilmn  of  this  eftlende*  kit.  The  kit  includes 
the  phaMnff  network  and  necessary  element  ex  tension  &. 
The  hUj  modifli  .«tiuns  required  ju**  eimy  Uv  make  saw 
sliti  in  the  lop  section  of  your  antenna. 


ARX-2K 


CONVERSION  KIT 


2  METER 

ANTENNAS 


a  r  M  ailffiO     3  I 5  dB  <iam  <rofrmir»  *■  m*a  irtufM    Half  wat*  lchffi.ii  n*i* 
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HIGH  PERFORMANCE 
VHF  YAGiS 


3/4  ,  1-1/4,  2  METER  BEAMS 

The  ptaaJard  oF  cunipunsfin  111  iitmm  i-r   nil    UttF cotattaaijfii 
tlonp  Cuitb  rruft  ynjfis  combine  all  out  perlui-r'nnn.  <--  nntl   ri'Mp- 
lnllLv  with  optimum  fliae  Inr  pat#  "I  ^riflfinbly  »nd    numntirij;    lit 

your  rtitt*! 

ldjth^al«ht  yet  rug^iL  thr  aiiWiuum  hrvo  9/lSM  0*  D,  polld 
. 1 1 . 1 1 n 1 1 1 iLtti  (?L«i merits  with  fj/Ji?1  cetitri  .,  •  : hjiis  mounted oo  he^vy 
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For  all  you  hams  with  little  cars  .. 

We've  got  the  perfect  mobile  rig  for  you, 


•h*  »l-T|  M  M  rMm  <!■■!., i 
a-  ^ppflrjiva  hr  i»t#w"d  li(  p 
(■-■air«n  ■   v>l*4wl 

W»*|i»- 


Attas  21Qk  or  215*  measures  only 
9»V  wide  l  9W  deep  x  only  3«V  high,  let 
the  above  phnlouTnpb  ihow*  bow  aw^d*  the 
Alias  tmrvw^ivor  fill  mlo  a  compact  car. 
And  there'*  plenty  of  room  Id  spare  for 
VHF  gnat  ana  other  accessory  equipment 
With  the  exclusive  A I  Jet  plug-in  destgn 
you  out  slip  your  M\n*  in  and  out  of  ymir 
car  in  a  matter  off  second*.  AD  conner-lloni 
are  mnda  automjiticftUy, 

BUT  DONT  LET  THE  SMALL  SEE  FOOL 

YOTJ1 

Even  thtHijjh  I  ho  Alia  a  2  lOx  and  2l5x  irani*- 

ceWara  artt  Iuhh  than  half  Ihe  aim  ami 

weight  of  other  HF  iran&cei^ers,  Thn  Atlas 

is  truly  a  plant  m  performance. 

200  WATTS  POWER  RATING! 
This  power  leval  in  a  seven  pound  (runs* 
ceiver  is  Incredible  bul  true.  Alias  trans* 
csfven  givo  you  ull  the  lali  power  you  need 
to  work  tha  world  barefoot.  Signal  reports 


constantly  reflect  great  surprise  til  the  Sig- 
nal strength  in  relation  in  the  power  rating. 

FULL  5  SAND  COVERAGE 

Thi>  21Q*  covers  lCMto  m-eton.  while;  the 
315*  covers  15-lfjfj  meters  Aiuling  the 
Atlas  Modal  10s  Crystal  Oscillator  provides 
Rraally  increased  irequirm  v  covatfVfB  fur 
MARS  arid  n&twiirkopornlfauiL. 

NO  TRANSMITTER  TUNING  OK 

LIIAIHNG  CONTROLS 

wiHt  Adas"  lotel  brow  Ibis  tiding.  With  your 

AIIhh  yuli  fltjl  iimlBll<QKYnlLil  ["'ilirl  i  h.uL^ti. 

MOST  ADVANCED  SI  ATE  OF  THE  AST 
SOLID  STATE  DESIGN 

only  accounts  far  tt»  light  winglii,  bul 
assures  you  years  of  lup  purfumuince  and 
tnmule  free  operating  pitta  sura. 


EXCEPTIONAL  [MMirMTY  TO  STRONG 
SIGNAL  OVERLOAD  AND  CROSS  MOD- 
ULATION, The  exclusive  Irani  and  design 
in  tha  retainer  allows  you  to  operate  closer 
in  Frequency  to  strung  neighboring  signals 
than  vuu  hava  ovcir  experienced  before.  If 
you  have  net  yat  ripen*  led  tin  Alleti  trans- 
driver  Ens  crowds  1  h.inil  mil  i:innpnrerj  It 
Willi  any  other  rucniver  ur  trriUHtiulver,  yonj 
have  a  real  thrill  ruming. 


i*o 


A  WORLD  \sim  DEALER  KETWOlK  TO 
SERVE  YOU 

Whether  you're  driving  a  HouU  in  Kansas 
Qty  or  a  Mercedes  Bam  tn  Weal  Germany, 
there's  an  Alias  deelor  faasr  you 


IIP"   iMl 


*   N'oiM  BLuLkcr 

ACCESSORIES: 

AC  Console  110/llU  V 

i'-r-.dblc  \C  jupply  tUt/230  V 

Pl'.iC-m  Mobile  Kit 

10*  Use.  leu  eiy9ta.li 

tJijptnl  UtAl  Dl>-tiH  . 


*    I     I     ■    ■ 


719.00 
» 147.00 

too  no 

.  .  .  4B.00 

&9.0O 

229  CK> 


PLUG-IN'  CDiCLTr  BOAftlK 

and  modular  design  provide*  (or 

Mrvidftg 


of 


PHENOMENAL  SELECTS tTY 
The  OxclusfcVu  H  pole  crystal  Judder  filter 
UErild  III  A I  Inn  transceivers  ruprnsniits  n 
rnajor  break Ih rough  La  filter  de&ign.  wlih 
unprecndnnled  skirl  selectivily  and  ul- 
timate relucflufi.  As  the  above  gropl;  stanuti, 
thii  filler  provides  a  B  db  bandwidth  of 
2700  llHrlr-  W  db  down  of  only  4300  H«rU. 
and  a  bandwkllh  of  only  9200  Herb,  at  120 
db  dim  n'  LI  lima  Is  rejection  is  In  **ce*l  ol 
130  db:  greuiot  than  the  measuring  limits 
of  most  test  equipnimit. 


I'nr  ootnplflta  dHlJiib  h*u»  yditr  ALIhh  rlualei', 
or  drop  us  a  card  mid  will  mail  you  a 
iH-m-hure  with  daalor  llnl. 


ME&,  ATLAS 

^     RADIO    INC 


AMATEUR 
ANTENNAS 


"the  home  of  originals' 


SUPER    GAIN 
Tibb  Met*r* 


MOBILES 


STANDARD   GAIN 
MOBILES 

Two  Msltrt 

•  'j.'i    *lv«llirk|tfl  —  3*    d&    g»in 

-  rnoomr  «pwhe»— W  t°  WS 
MHi 

•  Pvtm  r*ting-jun  »«ti  fm 

HDDtL    SSU  1H 

tn  <<wt<l  «c  N>»rt  to  Onli,  'bw4 
torn 


•ti-w 


' 


T-Ul 


5.2  db  tain  war  1/4 ntw  mabilv 

ant#nn* 

Fwqutncy  ca'iefttpi     mi  \Vi 

MHi 

SWH  it  fBSOrtince— M-L  tfptctl 
Pdwct  rfltinn — 2fl0  wnETii  FM 

TWO  SNO  SI*   METMt—  ca 

TRUNK  LIP  H0\INT 

MODEL  MFT  "144 

Four  MCI  ion  tiwicflpif  4titinni 
penmirt  «-pa'il#  SdJuHnWrtt  *Pf 
VinuttSPttAA  mtwmil  on  Tmc 
#fid  hi  intttft  fj|>#»it'0hil 
tidfAt     «T    CONpttW   wrtn   IrunS 

HiiTwKfli.  1>  Hu  SP£C  fttitJJ 


CffT 
-1M 


17  Mil  5JKC  »&9  O  ni  Ptn 
Sjisn»ut  aaseMBsat  hvn  rs*4 

HUSTLER 
"BUCK  -OUSTER* 

HODtl  IM 

ilT  two   mtHii.  V*   *a*»«nftft  .,  , 

><  Mi  M^  1^'  t.  ***■*•  ™tjU* 
Oei'gn«d  «*il^<  H  .V  base  to  fit 
vcKjr  mount  w  *  *»*  uUKtion 
of    HuitUr   motjIFf  mcunn 

IMuunt   Of   tftttt   AOl    init'u^edl 
Ptmip;  19,00 

DELUXE   MOBILE    MOUNTS 

H'  -  U  uh 


MOOfl  COT  1M 

rlw  »r#lviri|f  c«p»t3«ury  *ith  this 
lb"  cnlinflflf  •niehng  E>iy  instar- 
11  f>n  ntlp  at  tdgl  Ol  trunk  Np 
witPuul  tlrllNnl  -cbmplili  «i^ii 
1?'  MIL  3PEX  H^EiBU  and  PL^W 
rritn.S41.30 


MDDfL  CQ -If* 

&unw  fhwji  si  CGT1U 

,!ipi:  *iih  S  -:  buetDfitall 
neOilfi  ball  rtotftllt  —  LcnfOi  if 
I'.  tftSHtH  «n0  c*tk  «0t  m 
[lydftd     Piic*   S?b50 


All  resonators  are  precision  wound  with 
optimized  design  for  each  band.  Assem- 
bly includes  17-7  PH  stainless  steel 
adjustable  tip  rod  for  Lowest  SWR  and 
band  edge  marker.  Choose  for  medium 
or  high  power  operation. 

STANDARD  HUSTLER  RESONATORS 
Power  R a tinu>  400  Wans  SSB 


*t* 


a) 


ModL'l 
RM-1Q 
HM-15 
RM20 
RM-40 
RM  75 


Band 
1 0  meters 
1 5  meters 
20  maters 
40  meters 
75  meters 
80  motors 


Price 

$  6,50 

6.95 

7.30 

13.20 

15,50 

15.95 


SUPER  HUSTLER  RESONATORS 
Power  Rating r  Lejpl  Limit  SSB 
Supers  hm  wiriest  hjndwtdtti 


«-enr 


VW.UHf     iHTlHHl. 

rauam  ii*  hduht 
1MBCL  THf 


Modei 

B»id 

Price 

RM-10S 

1 0  me ter s 

SU.30 

RM  1SS 

\  5  meter  i 

13.65 

RM-20S 

20  mneters 

13J00 

RM-40S 

40  meters 

1550 

RM-75S 

75  meten 

30  HO 

RM«JS 

SOrneten 

30.40 

For  6*10*15-20-40-75-80  Meters 


ssu-i 


n 


■ryt 


BCM> 


HtSONATOfi   EPRINQ 
STAINLESS   MFtl 

Monri  hii  : 

liwtplw    b*hv+»ft    MwUlit     mm     pb 
i»"ii      nrrfwft     NnHkihi'iginfl     orbitrw- 

l-U'^li     kup(ll44l    ifti^T   'VI    M*y  '*•*<•  II* 
■  UK  ISB 


STAINLESS  STEEL   B*LL   MOUNT 
FDR   DECK,   FENDEA   On    HHX 
FLAT   SUNMCt 
Mnnn  SSM-J 

IIbiij  ji  ikliiFii'tttil  ilairilni  lli#i 
UC'  pillvlklplll*  I.. I'  ihUMMI  Mp4i 
bitlijQ'U  al^p  ••^■IPv'  -ItiUftli*  lMrtr.!i* 
IHlW^jpH    Ef«*i>      i.ih     »i»*l    i*-:LuU 


peatdaseat  il  naMeion  m  ■  '*■  -§  i 

WFfiut  Npiilh  iMMwxil  f«f«  dole* 
44'  m*lt  «ifn  Mrt^i  >*  l.i  wtrtHKi^i^ 
6  m*l«f  ictling  St»ini#^i  ir«cl  tnic 
hj*  V-W  thruUi  to  fit  mobil*  0*11 
rnourrt  ur  bumt»»  nuunl 

MODEL    MO  J 


HUSTLER 
MASTS 


ttw  ItMfOttlj  Chmca  ol 

Ametaurs 

Throuihoui  tht  World!1 


Tup*  *q>  nwit  lot  ™s 


■  SSJ 


Pr<t    S14J5 


^^L     auiCP,  OlSCOHNECT- 


l  ;*  ?« 


ftUDSt 


MODEL  MM-1 
Cowl  nwunt  intUIti  40 
1'    hdli.    lnclutt-1     ISO' 
5Vrim*l    bill    4IM3    S0-2S 
conrttCtori. 
Pric*  tTAO 


Trytib   gtpow   mi-ijnt   i« 
MSIM  "i  hnW*n   Arra  nt 
irody*  wfrfi"  TmjhN   lirt 
Mount  inn    Iu*hJ*j*b    Ln 


cr 


MODEL  EH 

Salt   mount   comp-cu 
*itn  iiMHjnTi  ni  IkintwSft 
Ftic.  S8.JQ 


«iOO<  l  OjS,  144*  -  0*%i«,  T»o 
wtcf  tomtit  im  a*o*rf«r  v  ««r 
iipi   lUttii   «OVJtp»«     S  -tt    f»* 
otocr    j  -*t*    d^fipa      MKitnmin 

'  *    -<w  -J^pfl '    StlLUTl    to) 

OC     tminptHX!     aadi*ter      % 
,  *j^#  -ifJM**  M*t«fl   H»h|^    i  LT 

Pawl*  Pilini  l  QOfl  wain  rM  vi*mi 
:.,'.  .j  LDQ  mPh  m«rallk  un  .n't' 
u-    tip   (o    I  ■.."   DO    SOi'ia 


For  bumpir  trinununt— . FOIO  <4  *«  moi 
iirm  27"  <t»*»  twM        Prlei  SZ2.00 
MUOll    UOl 

Fur   qech  or  fvnJEr  mounling    P old    n 

ji  roar  lint  ]i-  «bowc  fan*       Pfhcp  *??  [» 

Cortn  10     15     f  0     40  IMferS 

Qr.ij  HrfUH*  (mt  Dn«  SffttrPS  t*r 


t 


HOWl.  4-JTV 

SUpH-I^US 
m.  as 

:  i  tS  1    or  fatfSV  « 

NkptW       *PtlMt>«* 


**n 


19  Mi 

PtT-U 

*b  ■  5*  itud  PC  Mp>  *£■ 
RM-73  v  mt.75-5   NHOtk^ 

"3»     15 


CA*MC*I 

£jfra 


HD-1 


■  \IA  P         i'<iji   iqi.n»ilcii 


Pt|c*   SS7  55 


MD7 


■enr  r*w 

An  K?l 


dKtrtal   nl   ^* 

Kit'     -■ 

di/ty  Aluminum  msunl 

ir»UilJtflrt   WQufltmf  hJhfU 

mosd 

Ltnilti:  ZT  I* 
MODEL  »  fli¥ 


TOP 

*■ 

fH>CPtncpF 
"  fold  «ilt^  tAf  Wnfltl  St  i 
"  POMf    CSfWOl  Hfp—  t«i  I 

Mi  331  «  C* 
i  «,-;iirrtin|    Crouml  nwwnt  *iim  «t 

wthoul  radii  It  o'  iqo'  trtQuni  (rflll 

radii  it 

*+  i|Ht    II  I6i 
IrVMW:  S9QJ5 
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Super  Amp 


front 


Match  everything  front  160  to  to 
with  the  new  160-10  MAT 


MEW;  The  Monitor  Tunsr  was  designed  be- 
cause of  overwhelming  demand,  Hams  told 
us  they  wanted  $  3  kilowatt  tuner  with  a 
built-in  wattmeter,  a  front  panel  antenna 
sotector  for  coaxr  balanced  line  and  random 
wire.  So  we  engineered'  the  iGCMOni  Monitor 
Tuner.    It's  a  lifetime  investment  at  $299.50. 


If  the  amplifier  you're  thinking  of  buying  doesn't  deliver  at  feast  1000  to  1200  watts  output, 
to  the  antenna,  you're  buying  the  wrong  amplifier. 

Out  New  Super  Amp  is  sweeping  the  country  because  hams  have  realized  that  the  DanTron 
Amplifier  will  deliver  id  the  antenna,  (output  power),  what  other  manufacturers  rate  as  input 
power. 

The  Super  Amp  runs  a  full  2000  warts  PEP.  input  oh  $SB\  and  1000  watu  DC  on  CW,  HTTY 
or  SSTV  160-10  meters,  the  maximum  legal  power. 

The  Super  Amp  is  compact,  low  profile,  has  a  sotid  one-piece  cabinet  assuring  maximum  TV! 
sheilding. 

The  heart  of  our  amplifier,  the  power  supply,  is  a  continuous  duty,  self -contained  supply  built 
for  contest  performance. 

We  mounted  the  4-5720'*,  industrial  workhorse  tubes,  m  a  cooling  chamber  featuring  the 
on-demand  variable  cooling- system. 

The  hams  et  DehTron  pride  themselves  on  quality  w&rk,  and  we  f  ijht  to  keep  prices  down.  Thafs 
why  the  dynamic  DenTron  Linear  Amplifier  beats  them  all 

$574.50 

The  80-10  Skymatcher 

Hare's  an  antenna  tuner  for  SO  through  10  meters,  handles  500  w  P.E.P.  and  matches  your 
52  ohm  transceiver  to  a  random  wire  antenna. 


+  Continuous  tuning  3,2  -  30  mc 

-  "LrJ  network 

-  Ceramic  12  position  rotary  twitch 

■  SO -239  reception^  to  transmitter 

■  Random  wire  tuner 

*  3000  volt  capacitor  spacing 

■  Tapped  Inductor 

■  Ceramic  antenna  feed  thru 

•  7"  Vi.  5"  H.  8"  D.r  Weight:   5  lbs. 


$59.50 


Read  forward 
and  reflected 

watts  at  the 
same  time 


Tired  of  constant  switching  and  guesswork' 

Every  serious  harn  knows  he  must  read  both  forward  and  reverse  wattage  simultaneously 
for  that  perfect  match.  So  upgrade  with  the  DenTron  Vi-2  Dual  m  hne  Wattmeter. 


$200.50 


Meet  the 
SuperTuner 


The  DenTron  Super  Tuner  tunes  everything  from  ISO- 10  meters.  Whether  you  have 
balanced  line,  coax  cable,  random  or  long  wire,  the  Super  Tuner  will  match  the  antenna 
impedance  to  your  transmitter-.  All  DenTron  tuners  give  you  maximum  power  transfer 
from  your  transmitter  to  your  antenna,  and  isn't  that  where  it  really  counts? 


1  KW  MODEL 


$120.50 


3  KW  MODEL 


$220.50 


The  Shy 
Openers 


SKYMASTEfl 

A  fully  developed  and  tested  27  foal 
vertical  antenna  Mvcn  tmire  10,  IS,  20, 
and  40  nwter  bind*  utLngoiily  arwdevarly 
jippdod  Y/mva  trap.  A  full  1/4  waw antenna 
on  20  metari.  Camtru-cted  of  hwavv  isam- 
l&n  aluminum  with-  a  factory  lufistl  and 
sealed  HQ  Trap,  SkYMASTER  it  wtalW- 
prflof  *nd  wiihitandi  wind* up  to  SO  mph. 
Handle*  2  KW  power  tare  I  and  is  for 
ground,  roof  or  towflf  mounting.  RadiaFt 
included  in  our  tow  pricaof 


$64.50 


Alio  00  m  reiorutnr  for  top  mounting  on 


$20.50 


TR1M-TENNA 

The  antenna  your  neighbor!  will  loir*.  The 
new  DenTrpn  Trim-Ten na  with  20  meter 
beam  ii  designed  for  Itii  diftrirrtirutinff 
amateur  who  wanti  f  anttitic  swrtormince 
in  an  tinvironmefltaHy  appeal  i  nrj  baam.  it'i 
rpally  Inariedl  Up  front  There's  a  13  foot 
£  inch  director  with  prod-lion  Hy-Q  coill, 
And,  7  faet  behind  ii  a  16  foot  driven 
akment  fed  directly  with  52  ohm  coax, 
The  Trim-Tenna  mount*  eaitly  and  what 
a  difference  in  on-ihe-air  performance  be- 

lvif.*-.r,    the     T-irn  T«U3^    Artti    trtdl    dipO-le, 

long  mir#  Or  mv*rt»d  Vm*  youVe  own 
wing-    *  Si  6  Forward  Gain  Orer  Dipole. 

$120.50 


II 


t 


SKVCLAW 

A  tumble   monobanrJ  high  performance 
vertical  antenna,  detignad  for  40",  E0r  1&0 
meter  operation.     SKVCLAW  givei  yau 
the  fChllowlnotpvctrum  MWMI' 
BAND         BANDWIDTH 

I  kHz) 

zon 

•nth*  band 

Tuning  ii  any  and  reliabk.  Ruggfld  con- 
struction esaurei  Ihet  this  utf^supporting 

unit  it  weather  proof  and  survive*  nicely 
In  100  mph  winds,.  Handles  Ml  legal 
power  n  mat. 


(Meiers? 
■  ».•■ 

ao 

40 


$70.50 


ALL  BAND  DOUBLET 

Thii  AH  Bflnd  OtuJblet  o-f  inverted  Type 

Antenna  soviri  "ISO  thru  10  n*it*ti.  Has 

total  length  of  130  feet  i14  ga,  ttrendirtJ 
«pp*r}  although  it  may  be  mode  shorter 
rf  nertjtiry ,  TWt  tuned  Doublet  ii  center 

fed  through  100  feel  of  4£0  ohm  PVC 
Dovered  balanced  tranimiifjon  Fine.  The 
asiembly  ii  complete.  Add  rope  to  the 
endi  and  pull  up  into  position.  Tune 
vmir*  th«  OenTfun  S-uper  Tuner  and 
you're  on  10  through  1$0  meters  with 
one  antennaf  Now  juit  for  the  DenTron 
AH  Band  Doublet. 


$00.50 


ex  -1 

The  DenTron  EX-T  VerU«1  Antfnn*  |) 
designed  for  the  performance  minded 
ant^nn*  cKporimcniflt.  The  EX- 1  n  a  full 
40  meter.  "£  wave,  33\  wrtf  supporting 
¥ftriitji!!  The  EX-1  ii  the  ideal  vertical 
for  phaiing. 


$24.50 


$50.50 


Denfion- 


DRAKE  TV!  FILTERS       High  Pass  Filters  for  TV  Sets 

provide  more  than   40   dB   attenuation   at  52  MHz  and  lower. 
Protect  the  TV  set  from  amateur  transmitters  6-160  meters. 


Drake  TV-3QO-HP 

Model  No.  1603 

For  300  ohm  twin  lead 

Price;  $10.60 


DRAKE  TV-S300-LP 

1000  watts  max.  below  30 
MHz.  Attenuation  better  than 
80  dB  above  41  MHz.  Helps 
TV  i-f  interference,  as  well  as 
TV  front-end  problems.  Price: 
$26.60  Model  No.   1608 


Drake  TV-75-HP 

Model  No,  1610 
Pot  75  ohm  TV  coaxial 
-able;  TV  type 
connectors  installed 
Price :  $13.25 


LOW  PASS  FILTERS  FOR  TRANSMITTERS 

have  four  pi  sections  for  sharp  cut  off  below  channel  2,  and  to 
attenuate  transmitter  harmonics  falling  in  any  TV  channel  and 
fm  band.  52  ohm.  SO-239  connectors  built  in. 

DRAKE  TV-&200-LP 

200  watts  to  52  MHz.  Ideal 
for  six  meters.  For  operation 
below  six  meters,  use 
TV-33O0-LP  or  TV-42-LF. 
Model  No.  1609  Price;  $26,60 

DRAKE  TV-42-LP     Model  No,  1605 

is    a    four    section   filter  designed   with   43.2    MHz  cut-off   and 

extremely  high  attenuation  in  all  TV  channels  for  transmitters 

operating  at   30   MHz  and  lower.  Rated  100  watts  input.  Price: 

$14.60 
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WORK  ALL  REPEATERS  WITH  OUR  NEW  SYNTHESIZER  II 


«  7.*«* 


The  Synthesizer  II  is  a  two  meter  frequency  synthe- 
sizer. Frequency  is  adjustable  in  5  kHz  steps  from 
140.00  MHz  to  149.995  MHz  with  its  digital  readout 
thumb  wheel  switching.  Transmit  offsets  are  digitally 
programmed  on  a  diode  matrix,  and  can  range  from 
10  kHz  to  10  MHz.  No  additional  components  are 
necessary!  „„„  rt~ 

Kit ,  . .  SI  69 .95        Wired  and  tested$239.95 


i 

kx>oc  Kit 

KXSOt.   vv    J 
KXI-U*    Kit 

KXI441  U    I 
W  X  2ZCM     Kit 

KX22CK    W/l 

ku.i:i  k 

K\4*2t    tt    1 

rxso 

rx  sow/i 

TX144B  Kn 
TXi44t*WjT 

I  \120B  Kit  . 


KA25uFt1  Kit  . 


PA2501HW/T. 
FA4010H  Kit  . 

PA40IQHU    r 

PA50/2S  Kit 

PA  50/3  5  vs    r 

PA[44/|5  K.r 


PA  144/25  Kit 

PA2  20/IS  Kit 
PA412/ID  Kit 

r'\L40/L0  W  /T 

PA  i  4  0/ Jo  W/T 


MSl  St    Ku 


P5I5CW/T 

PS2SC  Kn 


psasrw/T  . 

HS2  5M  Kit.  . 
r»$25M  W/l   . 

KPT50  Kil 
KI'IM)  . 
ftPTi4J  Kit 

KI'T2  20  Kil  , 

RPT4J2  Kil  . 

HPT  144  W.I 
HFT220W/1 
KPT4J2  W.  I 
DP LA 40  . 

TKX50  Kit 


TKXL44  Kit 
TKX220 Ku 
TKX432  Kit 

TRC1  -  -  - 
TRC-2   .  . 

SYN  II   Kit 


SYN  II  WfT 
MO  1  Kil. 
TO  t  Kit  . 


HI    144 B  Kit 

NICAD,  ,  .  . 
BO  2 
Rubber  Duck 


2ll  Jt^  MM.'  I  M  receiver  with  2 

MH/  crystal  fitter  .  *    $9.95 

me  js  ,ih<»u-     wired  4t  tested  1 1>4,**5 
_io  cv              rcvr  w/Z  p«|*  10  " 

i/  trivial  liltef  5*> 

u»me  as  nhowe— wired  i  tened  1.04-93 
140-17(1  MH/  rt.vr  t*    :  pule 

in  m  MH/  crystal  Idler 69.95 

rie  j>  jl'inr     woed  &  tested  1  14. 
2  Ml  240  MH/  rv*t  w    2  P'dr 

MHi  crystal  filler             -  -  ^^ 

Mimtf  j\  jhn^f     v.  ired  Ml  tested    -   .  114,95 

*H/  rcn  *  2  pfle  Id  " 

MH/  crystal  Idler  .   -  79 

WD*  ,ts  jhcVf  -wired  A  tested     .  124.95 

transmitter  reciter.  I  watt,  *  mir  -  39. 

same  j*  jhiAf- wired  &  tested  59,95 

Oinimitter  efcciter-1  wati-2  mtr*  29 

same  jv  ahnve-  wire  J  &  levied-  .   .  49. 
transmitter  exciter-  I  watt     220 

MH/                           -  29,95 

2  mTr  power  amf.     hit  iw  in  — 25** 
out  with  ifilid  viite  twitching. 

ia<  CPmtectqra    ....            .  .  59-95 

tt|lt«M  Above    mred  &  tested     -   -  74r95 

2  mtr  power  amp  -  I  trw  in    40w 

out    relay  iwJtcnifif ....  59.95 

Mine  as  jb*>*e-  wired  &  tested    .  _  74.9  S 

6mir  r  amp.  Iw  in.  25w  (Mil. 

less  case h  eimnccrtirs  4  switching  49.95 

same  as  a  time,  wired  &  tested-   -   -  t*9_9§ 

2  ml(r  power  amp  -  I  w  in     l  5w 

out    less  case,  connectors  and 

switching                      ♦  -  -  .  39,95 

same  as  PA. [44/1  S  kit  but  25w   .  .  49,95 

Mm  liar  to  P-\  144/15  for  2  20  MHz  39.9* 
|nnver  amp  -similar  to  PA  144/1 5 

extern  10*  and  432  MHr   ......  49,95 

|0w  in     140*  uut-2  mtr  ,imp    .   .  [79.95 

30*  In    i4(Hv  nut-  2  mtr  stud   .  .  159.95. 


IS  amf     i  -1  volt  regulated  power  sup- 

Iily  w/ease,  u  Ifold  buck  current  limit- 
nf  and  ovcrvoltaga  proiecffon   .  .     79,95 
same  ait  above  -wired  &  tested    .         94.95 
25  amp  -  1  2  volt  regulatad  power  sup- 

fsly  w/rasi% w/f old-hack  current  limit 
hk  and  m\i    . I  29*95 

tarn  t  as  above— wired  Jt tested  .  -  I49_9ii 
same  as  lJS2SCwith  meters  ....  I49r95 
^ime  as  iibrm- -  witl-l!  tit  lestud    .   .    I  69.9  5 


repeater- f>  meter 4&S.95 

repeater    6  meter,  wired  &  tested      69S.95 

repeater-2  nitr    1 5w    complete 

(leas crystals  ......      .  ,  .  465.95 

rt' pealer  —  2 2 (J  MH/-  J  Sw- complete 

(lesa  cryatalt) 405.^5 

repealer     I  ti  wait -4  J 2  MHz 

u  crystal*)   .  ♦ 515,95 

repeater     I  5  watt-2  mlr 695.95 

repeater  15  watt-220  MH/,  .  .  ,  695,95 
repeater- I Owatt-452  MHz,  ,  .  .  749.95 
6  mlr  close  spaced  duplexer  .   .  ,  ,    575.00 

ippUta  6  rnir  i-M  transceiver  kit. 
20w  uul,  1  0  channel  scan  with  case 
(kumfttt  tttdcryatals)«  ..*.-.  249.95 
tame  is  above,  but  2  mtr  St  I  5w  out  2 1  9*95 
same  as  above  excepi  for  220  MHz  219.9  5 
same  is  above  except  10  watt  and 

432MH/  ...  254.95 

rrirtsceiver  case  only  , 19.95 

transceiver  case  and  accessories  -  -      39.95 

2  mtr  synthesizer,  transmit!  offsets 
programmable  from  100  KH/— [0  MHz. 
(Mars  off  lets  with  optional 

adapters) 169.95 

same  as  ibove- wired  &  tested    .  -   239.95 

Mar v  fcap  offset  optional 150 

IS  MH.*  optional  tripler 2.50 


2  mtr,  2w«  4  channel*  band  held  receiver 
with  cryataJa  f of  146.52  simples.  _   129.95 
batter)  P»ck.  12  VDC,  ^  imp.  .  .      29.95 
battery  Ltur^er  for  above    .    .  -  ,   ^         5-95 
2  mtr,  with  male  BNC  connector  .         S-95 


RLC1  IVHRS 


TR  AN  SMI  I  T1.RS 


POWER  AMPLIF1LRS 


RXl  1 

RFM  Kit 

HI  50  Kst 
Kt  144D  Kit 
Rl  220f>  Kit. 

RF432  Kn 
II-  10,7*  Kit 

I  M4  55  Kit-  ■ 
AS2  Kit 

TX220BW/T 
1  \432U  Kit 
r\4*2H  W/T 
TXJ^O  K.t 
I  XI50W/T  - 

Blue  Line     .  . 

Model 

BLB  3/150 
BLC  10/70 

BLC  2/70 
BLC  10/150 
BLC  JO/ 150 
BLO  2/60 
BLD  10/60 
HLD  10/120 
BLt  10/40 
&LF  2/40 
BLE   30/B0 
Hi  r   10/80 


POWER  SUPPLIES 


rj.v.K  ;  .  . 
PS3A  Kit    . 


REPEATERS 


accessory  filter  for  above  receiver  fcii> 

cives  70  dB  adjacent  channel 

rejection  .  .  -.  .  .  .   r  .  S,50 

10  mtr  Rl- 'front  end   10.7  MHz  out  [  2  SO 

6  mrr  K^  front  end  10.7  MHz  out  12,50 

:  mtr  R>  front  end  1 0,7  MHj  nut  17.  SO 

220  MHz  RJ>  front  end  10.7  MMa 

Mil  .    .   ,   .   .  I  ^ 

432  MHz  RI   front  end  10.1  MHz 

out       

10.7  MHz  H-  module  imludes  2 

e  CTJ  ^tdl  Tiller  27,50 

455  KHz  II   stage  phis  [  M  deiector  17.50 

audio  and  squelch  board  15.00 

&*me  as  above— wired  &  tested    .   ,  49.95 

transmitter  eatiter  4.12  MH/        .    .  39.95 

same  a*  above—1*  ircd  &.  tested  5^ 

300  milliwatt.  2  mtr  transmitter  19.95 

same  as  above -wired  &  tested  2**.  9? 


Kb  power  jmp,  wired 
Cw-KM-SSB.'AM 


Ji.   letted,    emission 


[*ower 

Power 

frequency 

Input 

Output 

45     5SMH? 

JU 

I50W 

IBA 

140-lfrOMHi 

10V* 

TOW 

139.95 

[40-l60StHz 

2W 

70w 

1  59  95 

[40-  160  MHz 

tow 

150W 

259,95 

140160MHz 

30V\ 

1  sow 

23995 

220-  2  30  MHz 

2W 

60W 

159.95 

220- 2.30MHz 

low 

bOW 

1  39:95 

J-2  30MHI 

10VS 

1  20W 

259.95 

420-470MHI 

10W 

40W 

139.95 

4:o-470MHz 

:u 

40W 

159.95 

420-470MHz 

30W 

HOW 

259.95 

420-470  MH/ 

10W 

sow 

2B9.9S 

adds  over  voltage  protectnoi  to  your 
power  supplies,  IS  VDC  max.  9.95 

1  2 volt— power  supply  regulator  Ljrd 
with  fold-ha^k  L-urrent  hinituttf   -  ft,9S 

new  commercial  duty  3D  amp  12  VDC 
regulnted  power  supply  w/case* 
w/f[jkl -hatk  current  limiting  and 
oVervoltage  protection     3  19.91 


3 -I1  LA  144 

l>m  A220  .  . 
l)llLA432   .  . 

DSC-M 


2  mtr.  600  KHz  spaced  duplexer, 

svired  iind  tuned  to  Iri'giii'tii  >      .   .    J79.9S 

220  MH?  duple herH  wired  mid 

tuned  to  frequency  .........    379, * 

rack  mount  duplexer     319.95 

douhte  shielded  duplexer  cahles 

with  PL2S9  coniiectr>rs  (pr.l  25.00 

same  as<  above  with  type  N 

COnnectcri  (pr.)    ...  .  .  .         25,00 


TRANSCEIVERS 


OTHER  PRODUCTS   !Y  VI 

CI)  I  Kit 


SYNTHESIZERS 


WALKIE-TALKIES 


1  l>2  K.t 

1113  Km 

1  OK2  Kit 
I  Kit 

>tals    . 

IP  K,i 


cwtn 

I  Wll> 
MIC  I 

TSI  U    1 
I  SI  VV    I 

ni3  Kil 

mam  1 

HLI44  Vi    T 

HL220W    I 

HI  432 W 


10  chauTtL-1  receive  vtdl  deel 

w /diode  switching.   ,  S      ft.95 

10  channel  imii  deck  u  fswitetl 

and  irimmer*    .  14.95 

rill   version  ufCDl  ilecfc4  needed 

for  432  mulii-cnanuej  Mprrali  12 

carrier'  operated  relaj  19.95 

10  Lhjnnel  auto-Sean  adapter 

fur  HX  with  priont*.  19 

«e  $tocK  must  repeater  .in J  Mm.pl-. 

pairs  from  14b.0-l47.0  (eacbl  5 

159  bu+  Tield  pr-ip-jiiimahle,  code  kte« 

titjer  with  built-in  v^uckb  tjil  .ind 

l!>  timers    . 39.9$ 

wired  Jiid  tested*  noi  program rn:  J      54,95 

wired  Atid  tested,  programmed  59.95 

2.000  i »hm  Jsnjiiiit  mike  with 

I'T.l    and  cirU  cord  12 

tone  v+uelnh  deLnder  15 

instilled  in  rcpeaicrr.  uoltidi- 

mterfjtc  accessories 

2  tofte  Jeender    .    . 

-jtnc  a>-  jhove  -  wired  A.  le^lej  ^' 


4  pole  lieliLjl  rrs^Mtator. 
siaepl  tuned  tn  144 


lAjred  ^  te>tfd. 

24  'i? 
m    ?4 


-*jmc  jn  ihnrf  tuned  tn  .  . 

vtnie  jNaboic  tuned  2MH/ban    24 


hf   engineering 

I  WORLD'S  MOST  COMPLETE  LINE  OK  VHF-FM  KITS  \\D  EQUIPMENT 
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KLM  RF  Power  Amplifiers 


'ADDON 


POWER! 


A  simple,  add-on-immediatefy 
RF  amplifier. 

Merely  coax-connect  amplifier 
between  antenna  and  transceiver. 

No  tuning!  Efficient  strip-line 
broad  band  design, 

Automatic!  Internal  RF-sensor- 

controiled  relay  connects  amplifier 
whenever  transmitter  is  switched  on 

Highest  quality,  Amencan*made  brand"' 
transistors  are  fulty  protected  tor  VSWR 
short  and  overload,  reverse  polarity 
Highly  effective  heat  sinking  assures  long 


Manual,  remote-position  switching 
is  optional. 

Models  for  6,2,1%  meters,  70CM 
amateur  bands  plus  MARS  coverage 

Two  types:  Class  C  for  FM  /CW 
Linear  for  SSB  AM/FM/CW. 

Negligible  insertion  loss  on  receive, 

American  made  by  KLM. 

life,  reliable  performance  Stack  anodized 
containers     exclusive   KLM   extrusions. 
have  seven,  fun  length  fina  on 
both  sides! 


FRIO 

MODEL     1 

PWBINP 

NOM,  PWH 

NUM  CUH 

SIZE 

PRICE 

FRcU       MODEL         PWfl  1  HP 

NOM  PWfl 

NOM  CUR 

SIZE 

PRlCf 

FflEO      MODEL       PWRINF   NGM   PWfl    NOM   CUR    SUl   PRICE 

iMMil 

NUMBER 

twitl&l 

OUT.  malls} 

umps  ir 

rMtoi     NUMBER          (tWMttJ 

OUT*altsi 

(amps  ir 

IMH71   NUMBER       i*ausi     Duri*iTisi    limps  }t 

10-54 

PA4-80AL 

4 

90 

IDA 

C* 

164  55 

144  1 48  PA  10-8081          5-1S 

50 

10 

c* 

159  95 

400  470  FA2-40C           I-*                4Q                   J               C*    149  95 

144  140 

PAM2B 

1  4 

tz 

2 

A 

59  95 

PA1QH0B         S-l^ 

140 

11 

0' 

199  95 

PAI035C        5  15            35                6            1'    119  95 

PA2  70S 

T-4 

Tfl 

10 

c- 

159  95 

PA10-140SL       5-15 

140 

11 

rr 

215  95 

PAtMSCl.       5  15             »                E              6'    r39  9S 

p*;  ran 

14 

7H 

to 

C> 

169  95 

PAiOt&OBL.     5-15 

160 

2? 

d- 

229  95 

PAtO-TQC           ^5            n               13             0*   229  95 

p*?T4oa 

14 

140 

n 

D 

229  35 

PA30  t«08        15  45 

*40 

ts 

0* 

179  95 

WHO-TQCL      5-15             7D                B             D"   249  95 

pa»o*o6 

MS 

40 

5 

S 

63  95 

PA30I408L      15.45 

140 

15 

d- 

l&BS 

PAKMfliL 

ViS 

40 

9 

fl* 

94  35 

119  226  PA2  70BC            t-4 

70 

10 

c 

169  95 

UZEi  tocfttt     *        i-5*7     1.1J.VJ     4C.«^•7^.7    ?. S3*  1**2 

PA  10  70S 

5  15 

70 

0 

C* 

139  95 

PA1060BC         5-15 

60 

8 

c 

149  95 

MM     f  -  1??  -W  ft     l65-i??-W8    i6S-f90-iU  1    ifei  ■  ?M-MI 

■ 

PA1Q-70BL 

C  5-15 

70 

I 

c* 

149  9S 

PAJO  1?0BC      15  45 

120 

15 

0- 

189  95 

LmUfl  AMPLIFIER     1AM3  5VOC 

TEMPO 


THE  TEMPO  2020 


Ph*M  lock-loop  (PLLI  omclllainr  ckcuil  rnlAhnljn 

niiwanlvn  spurjoutt  raspDniOI. 

HyLiiid  Dig  Hal  PraqfLrincy  Pwien  (alien 

AdwnctKt  Solid-^Ul*  cJuiJgn.-DnJy  3  lubeis 

Ruilt  in  AC  arid  Tit  V DC  pQwer  *upflll«. 

CW  llllftf  ll&ndwd  (RHJipmsnt     rial  an  *ccflsiG*¥ 

HmJi>*it  &M6-E  Final   amplifier  (uteE 

Coofmg  I  An  ktindard  iQuhpiroffl  .not  an 

Hiflfl  pvfBtvanc*  n<X»*-til*n*Br  is 

nwf(Kh«4H    -not  m>  axaMOr, 

Be**-"  VQX  Md  Hnt-M»  in  OAT  ■•Vtog- 

ttM  CAhbwoi  and  WWy 
V*CrQ0fH»e  prortdaQ 
Dual  RiT  umutM  *i  m»i  both  broad  and 
Inning. 
AH  band  Hi  llwpuflh  10  mtiti 


i  Multi-mcw*  USB.  USB,  CW  »nd  AM  ap*r*t<Qri. 

•  EslraofLhnar*'  rncaivst  Bsflilllvlry  \  3u  gjfh   SO  rib} 
end  DBCIIIn-tcir  liability  (1  OtJ  H/  30  mm  aller  warm-up) 

•  Flxfrd  ahannul  crystal  con  [fen  on  IwQ  svablablf 
pool  Nona 

•  RF  AllvflbAlor 

4   AEl|u3l«t>l«  ALC  action. 

•  PIhhk  paicn  m  and  out  i*c*» 

•  Sepafala  PTT  i*cH  for  tool  twiicn 

•  Sui!l  ifi  tpvanaf 

•  The  TEMMJ  fflD    *7»  DO 

as  Jo  eitwn*  nx*j*    is  »s  *hxw  adft 

i  VFQ     SIS  DQ 


TEMPO 

VHF/ 


ONE  PLUS 


The  Tempo/ ONE  PLUS  offers  full  25  watt  output  or  a 
selectable  3  to  15  watt  fow  power  output,  remote  tuning 
on  the  microphone,  sideband  operation  with  the 
SSB/ONE  adapter,  MARS  operation  capability,  5  KHz 
numerical  LED.  and  all  at  a  lower  price  than  its  time  tested 
predecessor       the  Tempo  VHF  ONE, 

The  Tempo  VHF/One  Plus  is  a  VHF/FM  transceiver  for 
dependable  communication  on  the  2  meter  amateur  band  •Full 
2  meter  coverage,  144  to  T48  MHz  for  both  transmit  and  receive 

•  Full  phase  lock  synthesized  (PLL)  •  Automatic  repeater  split 
—  selectable  up  or  down  •  Two  built-in  programmable  channels 

•  All  solid  state  •  800  selectable  receive  frequencies  with 
simplex  and  +600  kHz  transmit  frequencies  for  each  receive 
channel.  Price:  $399.00 


ATLAS  350-XL 


ALL  SOLID  STATE 

SSB  TRANSCEIVER 


350  WATTS  PEP.  OR  CW  INPUT 
10  THROUGH  160 
METER  COVERAGE 


Illustrated  with 

optional  AC  supply. 

Auxiliary  VFO,  and 

Digital  Dial. 

The  all  new  Atlas  350-XL  lias  all  the  exciting  new  features  you 
want,  plus  superior  pur  for  majice  and  selectivity  control  never  before 
possible.  Price:  $995,00 

•  10-160  METERS 

Full  coverage  of  all  six  amateur  bands  in  500  kHz  segments.  Primary 
frequency  control  provides  highly  stable  operation.  Also  in  eluded  is 
provision  for  adding  up  to  10  additional  500  kHz  segments  between 
2  to  22  MHz  by  plugging  in  auxiliary  crystals* 

•  350  WATTS 

P.E_P.  and  CW  input,  Enough  power  to  work  the  world  barefoot! 
IDEAL  FOR  DESKTOP  OR  MOBILE  OPERATION 
Measuring  just  5  in.  high  x  12  in.  wide  x  121*  in.  deep,  and  weighing 
only    13    pounds,    the    Atlas   350-XL    offers    more  features*  perfor- 
mance and   value  than  any    other  transceiver*  regardless  of  size,  on 
the  market  today] 

•  350-PS  matching  AC  supply  —  SlttS.OO 

•  DD-GXL  plug-in  digital  dial  readout  $195,00 

•  305  plug-in  auxiliary  VFO  —  $155.00 

•  311  ptug-in  crystal  oscillator  —  $135,00 

•  DMK-XL  plug-in  mobile  mounting  kit  —  S65.00 


TBUPOONE 

AC/ONE 

VF/ONE 


HF  Transceiver.  80-1 0M+  USB,  CW  &  AM  -  $399.00 
Power  supply  for  TEMPO  ONE  -  S99.00 
External  VFO  for  TEMPO  ONE  -  $199.00 


TEMPO  SSB/ONE 

SSB  adapter  tor  the  Tempo  VHF/One 

Selectable  upper  or  lower  sideband.  "  Plugs  directly  into  the 
VHF/One  with  no  modification.  "  Noise  blanker  built  in.  *  RIT  and 
VXO  for  full  frequency  coverage.  *  $225.00 
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STOP 


THIEF! 


SAVE 
YOUR  , 

RADIO1- 


DESIGNED  FOR  COMMERCIAL  USE  UP  TO  1000  MHZ. 


The  TUFTS  SAVE-YOUR  RADIO  bracket  can  save  you  a 
bundle  .  .  .  and  a  lot  of  hassle.  Why  worry  about  rig  ripoff?  The 
TUFTS  SYR  bracktt  mounts  quickly  and  easily  in  your  car  and 
makes  it  possible  to  snap  your  rig  out  of  its  bracket  when  you  park 
and  put  rt  out  of  sight. 

The  connector  system  has  a  special  coaxial  cable  connector 
which  will  provide  you  with  a  lossless  connection  right  up  to  1000 
MHz!  No  loss!  In  addition  to  the  quick  coax  connector  there  are 
also  four  power  and  accessory  connections  which  are  made 
automatically  when  the  rig  is  slid  into  its  bracket  .  .  .  just  what  you 


need  for  feeding  power  and  loudspeaker  connections  to  the  set. 

This  is  a  rugged  bracket  and  connector  system  .  ,  .  it' it  take  a 
beating.  There  is  a  hole  on  each  side  of  the  1 6  gauge  steel  plate  for  a 
padlock  in  case  you  want  to  leave  the  rig  for  short  periods  in  its 
bracket.  They'll  have  to  rip  out  the  dash  to  get  it  . .  .  and  it  won't  be 
the  first  time  for  that* 

With  two  of  these  brackets  you  can  bring  the  mobile  rig  into 
the  house  and  use  it  in  seconds.  On  trips  you  can  take  an  AC  supply 
for  the  rig  and  use  it  in  your  hotel  room.  Price:  $29.95 


400%  MORE  RF  POWER 
PLUGS  BETWEEN  YOUR  MICROPHONE  AND  TRANSMITTER 


LSP-SMiX,  3D  db  tfyfiamte  nwga  C  tog  amp  a*d  3 
aclrva  fitlan  fff»  dean  Audio  HF  protected  9V 
D*fl«Y  3  conduct?  V  phd<**  J*CM  ffl#  itifhji 
and  output   2-3 nfi  *  3-1  m  *  *  inch** 


L5P-MQ0X  tt  Sftm*  **  i£PUC6*  out  m  ft 
tMOutlM  2-t'S  m  3-Sffl  •  5-9' 16  *n&i  T*flT« 
ancto****  wlh  unCdrTvntll«d  *  pm  M*c  ,acfc. 
dulpul  Caote.  row*  lyncli-gn  itwich 


SUPER  LOGARITHMIC 
SPEECH  PROCESSOR 

Up  to  400%  More  RF  Power  is  yours  with  this  plug-in 
unit.  Simply  plug  the  MFJ  Super  Logarithmic  Speech 
Processor  between  your  microphone  and  transmitter  and 
your  voice  is  suddenly  transformed  from  a  whisper  to  a 
Dynamic  Output 

Your  sigjial  is  full  of  punch  with  power  to  slice  through 
QRM  and  you  go  from  barely  readable  to  "solid  copy  OM." 


$0795 


27 


$ 


49 


95 


CWF-2BX  Super  CW  Filter 

By  r*i  ihfl  l«Kf«t.  Oft  MOO  m  uM  Ru«  sharp 
>»|j*c1r«i|f  00  Hi  bandwidth.  »ptr*n«fv  na*p 
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CMOS-6043   Eleclromc  Keyer 

Sine    of    Ihe    »M    design    u*«»    CURTIS-S043 
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RF  0OMT  OUTPUT 
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SBF-2BX  SSB  Filter 
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MFJ-40T  QRP  Transmitter 

Wort  lha  world  Mriih  5  waits  on  *o  m*tw  CW 

*  No  luring  ■  Matc!^  50  O^HT;  load  •  Oaftn 
output  *Ht>  low  hftfmoriiC  contant  9  Powu 
ftnq»iif«r    !rana<al0'     protected    ag»>n»t    pwrnoul 

•  Switch  wee**  $  cffitar^  cr  VFO  Input  •  12 
VDC     •  ?-y  1p  •  3-114  •  4  lianas 

t    40V  Compamon  VFO  tf?  95 

MFJ-12OC.  »C  RaguteMd  Powat  Supply 

1  amp   tj  VDC  127  95 


Tufts  Radio  Electronics  •  209  Mystic  Avenue  •  Medford  MA  02155  •  (617)  395-8280 


YOU  HAVEN'T  SEEN  MY 
STATION  SINCE  I  INSTALLED 
SSTV  WITH  THE  NEW 

ROBOT  400  CONVERTER, 
HAVE  YOU  TOM  ? 


HI,ToM/hOW  DO      \»T5UR£  DOES  JAMIE 
YOU  LIKE  THE  SSTV/  I  SET  YOU  NEVER 
ID  CARP  I  MADE     /THOUGHT  YOUt>  3S 
FOR  DAO? 


ON  TV/ 


'«rl 


THAT'S  MY 
PICTURE  T6M. 
DO  VOU  THINK 
IT  LOOKS  UKE 


XV 


IL'H 


L^ 


the  kips  really  love  pap'5*tv  station? 
Tom..,  and  So  do  i.  before  pick  put  in 

SSTV  l  REALLY  WASN'T  Too  INTERESTED 
IN  HIS  NOISY  OLP  HAM  4UACK.  BUT  SSTV^ 
14  SO  MUCH  fUN  f 


Tom,  you  Ve  really  got  to  get  A 

ROBOT 400  CONVERTER  FOR  YOuR 
STATION.   YOUR  XYi.  ANP  WP5  WILL 


REALLY  GET  INTO  THE  ACTION  W/TH  IT/ 


NCfT  WiTw  TH£  ROBOT 4 OO  CONVERTER  TOM, 

Just  plug?  it  into  your  -transceiver,  connect 
a  tv  monitor  or  your  nome  tv  set*  tune  to 

14  ?30  AND  YOU'RE    IN  OPERATION*// ^„~«-^ 


SINCE  YOU  USE  YOUR 
HOME  TV  SET  AS  A 
MONITOR*  ALL  IT 

COSTS  1$  THE  #635    ,. 
FOR  THE  R0BOT4O0 

CONVERTER.  WRU 

Today  for  your 
sstv  fact  pack 

FROM  ROBOT- 

its  FReeANp 

TELLS  ALL  ABOUT 
SSTV/ 


ROBOT 


ROBOT 

RESEARCH 

INC. 


7591  CONVOY  CT. 
SAN  DIEGO,CA92lll 


•  The  Robot  400  Converter  can  be  connected  to  the  antenna  terminal  of  a  home  TV  set  by  means  of  the  Robot  RF  Adapter  Kit  option  for  $25, 
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Practical 


2m  Synthesizer 


--  who  said  it  can't  be  built? 


Michael  I  Cohen  WA3SYI 
21Q  Indian  Creek  Apts. 
Wynnewood  PA   19096 


A  simple  frequency 
synthesizer  for  use 
with  amateur  2m  radios  is 
described  below.  It  features 
portability,  using  state  of  the 
art  CMOS  construction,  and 
it  draws  only  18  mA.  A  phase 
locked  loop  (PLL)  is  em- 
ployed to  achieve  precise  high 
purity  output.  The  entire 
PLL  circuitry  includes  only 
five  transistors  and  four  in- 
tegrated circuits  for  low  cost 


and  small  size.  Most  of  the 
required  parts  are  readily 
available  from  Radio  Shack, 
including  much  of  the  CMOS 
logic  and  the  circuit  board. 
Coverage  of  the  synthesizer  is 
140-150  MHz  in  5  kHz  steps. 
Frequency  input  may  be  ob- 
tained directly  by  thumb- 
wheel or  lever  switches  or 
indirectly  by  miniature  key* 
board  and  encoder.  The  key- 
board encoder  may  be  built 
from  CMOS  chips  and  in- 
cludes an  LCD  readout  and 
scanner.  This  circuit  operates 
on  only  0.4  mA  total  current 
draw.    The    synthesizer    de~ 

Photos  by  Michael  A,  Gray 


scribed  here  was  built  on  a 
single  board  with  favorable 
results.  It  draws  a  total  of  20 
mA  and  measures  4.5'1  x  5,0" 
x  2.4M  overall.  This  syn- 
thesizer will  interface  directly 
to  the  Drake  TR33C  and  to 
the  Heathkit  HT  with  minor 
modification. 

The  one  I  built  fits  right 
on  the  top  of  my  TR33C 
with  Velcro  holding  it  in 
place.  It  is  connected  to  the 

rig  by  a  single  length  of 
RG-174/U  cable,  using  the 
auxiliary  Jack  on  the  back  of 
the  radio.  The  unit  goes  on 
and  off  with  the  TR33C,  so 


The  completed  synthesizer  with  Drake  TR33C  transceiver. 


there  is  no  need  for  a  separate 
ON/OFF  switch  on  the 
synthesizer. 

Schematics 

Fig.  1  shows  a  block 
diagram  of  the  PLL  syn- 
thesizer. This  diagram  shows 
the  frequencies  for  144-148 
MHz,  although  these  are  not 
the  limits  of  coverage.  The 
diagram  in  Fig.  1  illustrates 
that  the  input  frequency  to 
the  system  is  the  reference 
signal.  It  is  one  input  to  the 
phase  comparator*  The  other 
input  to  the  phase  com- 
parator is  the  i-f  -^N,  which 
varies  directly  with  the  VCO 
since  the  LO  and  N  are  con- 
stant The  phase  comparator 
outputs  a  correction  signal 
that  is  applied  to  the  VCO 
through  a  low  pass  filter.  The 
digital  edge  triggered-phase 
comparator  used  here  will 
maintain  inputs  of  both  fre- 
quency and  phase  coherence 
at  lock.  Thus,  the  lock  range 
is  the  capture  range,  and  lock- 
ing on  harmonics  is  not 
possible. 

Fig.  2  is  a  complete 
schematic  of  the  PLL  fre- 
quency synthesizer.  Also 
shown  are  TR33Cand  Heath* 
kit  HT  interface  mod- 
ifications. Synthesizer 
power  must  be  regulated.  The 
power  supply  is  a  723 
precision  regulator.  The  723 
is  wired  with  no  external 
components.  Consequently, 
the  chip  reference  voltage  of 
about  7,1 5  volts  becomes  the 
output  voltage  for  the  syn- 
thesizer. The  723  offers  high 
ripple  and  noise  rejection. 
Three  terminal  regulator  sub- 
stitutes are  not  recommended 
if  any  mobile  operation  is 
planned  where  alternator 
whine  may  become  a  pro- 
blem. 

The  VCO  is  a  grounded 
base  Colpttts  oscillator.  It 
offers  high  stability  and 
separate  outputs  for  the  rig 
and  mixer  buffers.  LI,  CI, 
and  the  varactor  diode  com- 
prise the  tuned  circuit.  CI 
may  be  made  variable  to  ad- 
just the  VCO  center  fre- 
quency and  LI  fixed.  Both 
LI  and  CI  can  be  made  vari- 
able so  that  both  the  spread 
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(LI)  and  center  frequency 
(CI)  of  the  VCO  are  ad- 
justable. However,  such  con- 
trol is  not  necessary*  The  rig 
buffer  is  a  broadband 
amplifier.  The  load  induc- 
tance is  taped  to  match  the 
cable  going  to  the  radio. 

The  VCO-to-mixer  buffer 
is  a  single  CMOS  quad  NAND 
gate  chip.  Each  gate  is  wired 
as  an  inverter  and  is  biased  up 
for  linear  operation.  This 
buffer  configuration  offers 
the  following  advantages:  ex- 
cellent reverse  isolation  from 
the  mixer i  four  stages,  low 
current  draw,  high  input  im- 
pedance, and  few  parts  count. 
Hie  mixer  is  a  dual  gate 
MOSFET  with  a  resistive 
load.  The  dual  gate  MOSFET 
offers  good  isolation  between 
the  VCO  and  LO  signals. 
However,  drive  to  this  stage 
should  be  the  minimum  re- 
quired at  each  input  to 
reduce  crosstalk  as  much  as 
possible-  Following  the  mixer 
is  an  i-f  amplifier.  A  grounded 
emitter  circuit  is  used  to 
achieve  the  high  gain  required 
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to  produce  a  CMOS  com- 
patible square  wave  i-f  out- 
put* The  reference  oscillator 
and  divider  are  obtained  using 
a  single  CD4060  RCA  CMOS 
chip.  This  reduces  component 
count  and  simplifies  wiring, 
although  it  may  increase  the 
cost  a  little. 

The     local      oscillator 
employs  a  ]  FET  for  high  sta- 


vco 


bilky  and  low  current 
operation.  As  can  be  seen,  the 
LO  has  a  switchable  capacitor 
to  shift  its  frequency  slightly. 
This  is  how  the  5  kHz  steps 
are  implemented, 

The  divide-by-N  and  phase 
comparator  are  combined  on 
one  Hughes  CMOS  chip.  The 
phase  comparator  is  of  the 
digital  edge  triggered  type,  so 
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the  duty  cycles  of  the  in- 
coming signals  are  not  im- 
portant The  divide-by-N  por- 
tion accepts  three  BCD  and 
one  7  bit  binary  number, 
which  are  added  together  to 
form  the  final  division  in- 
teger. The  binary  inputs  may 
be  used  to  generate  offset 
splits  between  transmit  and 
receive,    but   only    the   BCD 
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Top  view  of  the  synthesizer   Reference  oscillator  is  located  in  the  lower  left  portion  of  the 
perfboard. 


inputs  are  used  here  and  the 
binary  inputs  are  all  tied  to 
ground.  Also  employed  on 
the  chip  is  a  Schmitt  trigger 
input  for  the  i-f.  The  output 
of  the  phase  comparator  is 
filtered  by  the  passive  low 
pass  fitter  and  applied  as  in- 
put to  the  VCO  in  order  to 
maintain  lock. 


Construction  Tips 

Either  single  or  multiple 
board  construction  of  the 
PLL  synthesizer  ts  possible.  I 
used  a  single  board  approach 
employing  the  IC  breadboard 
available  from  Radio  Shack 
(#276*154).  If  a  single  board 
is  used,  then  the  component 
layout  must  be  carefully 
planned.  I  put  the  VCO  and 
LO   on  opposite  corners  of 


the  board  to  help  isolate 
them  from  one  another.  Fig, 
3  illustrates  the  stage  layout 
used.  Before  soldering  the 
components  in  place,  I 
arranged  them  for  shortest 
lead  length  and  fewest  re- 
quired jumpers.  All  stages 
must  be  either  RC  or  LC 
decoupled  from  the  supply 
line.  RC  decoupling  is 
effective  and  less  expensive 
then  LC  decoupling.  The  im- 
portance  of  having  a 
sufficient  ground  plane  can* 
not  be  overstated.  If  the 
Radio  Shack  breadboard  is 
used,  the  ground  plane  must 
be  provided  after  the  PLL  is 
ope  rational.  This  is  ac- 
complished by  cutting  a  piece 
of  single-sided,  copperclad, 
prepunched  board  to  the 
same  dimensions  as  the  bread- 
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board.  Then  ground  leads  are 
soldered  at  every  stage  on  the 
breadboard  to  protrude  from 
the  copper  foil  side.  These 
bare  wires  are  then  aligned 
with  their  corresponding 
holes  on  the  copperclad 
perfboard.  The  two  boards 
are  sandwiched  together  and 
the  numerous  ground  leads 
soldered  to  the  perfboard 
ground  plane  as  shown  in  Fig, 
4*  Also,  hobby  store  "sold- 
erable  tin"  may  be  used  to 
make  stand-up  shields 
between  the  rf  stages. 

If  a  multiple  board  ar- 
rangement is  used,  then  the 
LO  and  reference  oscillator 
should  share  their  own  circuit 
board  as  proposed  in  Fig,  6. 
The  VCO  and  its  buffers  also 
comprise  a  sensible  board.  A 
preferable  method  would  be 
to    install    the  VCO  and   its 


buffers  in  a  shielded  box  if 
space  permits.  In  any 
configuration,  the  VCO  com* 
ponents  should  be  glued  in 
place  and  its  circuit  board 
acoustically  decoupled  to 
minimize  microphonics. 
Double-sided  foam  tape 
works  well  for  this  purpose. 
Braided  strap  should  be  used 
to  make  interboard  ground 
connections,  This  strap  is 
called  slot  car  pickup  cable  in 
hobby  stores. 

Toroids  are  preferable  to 
tubular  inductors,  and  their 
use  is  encouraged  if  possible. 
This  will  help  make  the  cir- 
cuit less  susceptible  to  nearby 
rf  fields. 

Alternative  Stages 

Every  stage  has  a  suitable 
alternative.  The  rf  section 
works  quite  well,  so  I  won't 
recommend  any  changes 
there.  However,  you  may 
wish  to  substitute  different 
transistors  for  the  VCO,  i-f 
amp,  LO,  or  rig  buffer.  For 
the  VCO  you  want  a  tran- 
sistor with  a  low  output 
capacitance  and  medium  gain. 
The  i-f  amp  should  have  a 
garden  variety  high  gain  de- 
vice with  low  leakage  current. 
Almost  any  JFET  will  work 
for  the  LO  with  the  ap- 
propriate biasing.  A  JFET 
may  also  be  substituted 
directly  for  the  M05FET 
shown  as  the  rig  buffer  with 
little  difficulty. 

The  Hughes  HCTR320 
synthesizer  chip  was  selected 
to  conserve  board  space,  to 
reduce  component  count,  and 
to  simplify  wiring.  However, 
if  board  space  is  not  a  prob- 
lem for  you,  or  if  you  have 
difficulty  obtaining  this  chip, 
it  may  be  replaced  by  two 
readily  available  chips  as 
shown     in      Fig,     5.     The 


BREADBOARD  [COMPONENT    SIDE  I 


JUMpEft  WIRE 
SOLDER 


GROUND 

CONDUCTOR 

BELOW 
\ 


l/Bm 


t 


—  -4--+- 


r~r 


Fig.   3,   Single  board  synthesizer  layout  using  Radio  Shack 
breadboard  and  Hughes  synthesizer  chip. 
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divide-by-N  function  is  now 
handled  by  the  RCA  CD4059 
programmable  divider,  and 
the  phase  comparator  is  ob- 
tained   using    two    type     D 

CMOS  flip-flops.  Alter- 
natively, the  phase  com- 
parator number  two  on  the 
CD4046  phase  locked  loop 
chip  may  also  be  substituted 
for  the  digital  edge  triggered 
type  called  for  above.  It 
should  be  noted  that,  if  the 
Hughes  chip  is  eliminated,  an 
additional  stage  of  i-f  amp 
may  be  required  to  properly 
condition  the  i-f  signal  for  the 
CD4059  counter. 


Troubleshooting 

Not  much  difficulty  is  an- 
ticipated in  getting  the  PLL 
operational-  If  something  is 
amiss,  start  with  the  VCO. 
Verify  the  output  amplitude 
and  frequency  as  well  as 
range  of  the  VCO,  Make  sure 
that  you  have  not  forgotten 
the  100k  Ohm  resistor 
between  the  loop  filter  and 
the  VCO.  Check  the  signal 
levels  at  the  mixer  inputs. 
Verify  that  the  local 
oscillator  is  working  properly. 
Once  the  mixer  is  operation- 
al, check  the  i-f  amp  for  a 
high  amplitude  clean  output. 
Check  the  output  of  the  di- 
vide-by-N chip  to  see  if  the 
chip  is  responding  to  the  i-f 
signal.  If  it  is  not,  then  adjust 
the  i-f  amp  components  until 
an  acceptable  signal  is  pre- 
sented to  the  divide-by-N 
chip.  On  the  Hughes  chip,  pin 
14  is  the  divide-by-N  output 
Once  the  appropriate  signal  is 
appearing  at  the  output  of 
the  divide-by-N  logic,  check 
to   make  sure   the   reference 

(A) 


Another  view  of  the  2m  synthesizer.   The  complete  circuit  is  assembled  using  point-to-point 
breadboard  techniques. 


oscillator  is  working  and  the 
divider  is  generating  the  re- 
quired reference  frequency. 
Verify  the  inputs  to  the 
divide-by-N  chip  and  make 
sure  none  of  the  CMOS 
inputs  are  floating.  Look  at 
the  output  of  the  phase  com- 
parator with  a  dc  coupled 
oscilloscope,  If  the  output  is 
saturated,  go  back  to  the  rf 

section  and  start  with  the 
VCO  to  look  for  the  problem. 
If  the  output  is  oscillatory, 
then  you  probably  just  need 
an  adjustment  of  the  low  pass 
filter.  Try  changing  the  damp- 
ing resistor  and/or  integrating 
capacitor  in  an  effort  to  stop 
the  loop  from  oscillating-  If 
this  fails,  seek  references  on 


(B) 


phase  locked  loop  low  pass 
filters  in  the  library.  The 
Signetics  analog  manual  has  a 
thorough  discussion  of  the 
loop  filter  used  here. 

Interfacing 

The  synthesizer  will  work 
without  modification  for  the 
TR33C  This  ham  uses  the 
Drake  Mike  Encoder  to 
achieve  touchtone  capability, 
which  frees  the  mini  jack  on 
the  rear  panel  for  synthesizer 
application.  As  shown  in  Fig, 
2,  the  dc  supply  to  the  syn- 
thesizer goes  through  the 
center  conductor  of  a  length 
of  RG-174/U  coax.  In  return, 
the  synthesizer  sends  its  rf 
output  back  down  +he  same 
wire  and  connector*.  Thus, 
there  is  no  inconvenience  as- 
sociated with  this  synthesizer. 


The  dc  supply  and  rf  are 
isolated  by  rf  chokes  at  each 
end,  and  the  rf  is  coupled  by 
capacitors  at  both  ends.  The 
rf  goes  to  an  unused  crystal 
socket  in  the  rig.  The  dc 
supply  comes  from  the  12 
volt  switched  line  in  the 
radio,  so  there  is  no  need  for 
an  ON /OFF  switch  on  the 
synthesizer. 

The  same  system  used 
with  the  TR33C  may  also  be 
used  for  the  Heath  kit  HT. 
However,  the  TR33C  applies 
the  audio  modulation  to  the 
10.7  MHz  transmit  mix-up 
oscillator  so  the  synthesizer 
need  not  be  interfaced  with 
audio  signals.  In  the  case  of 
the  Heath  kit  HT,  audio  will 
have  to  be  applied  to  the 
VCO  in  order  to  accomplish 
frequency    modulation.    This 
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Close-up    of  the    mounting   bracket   employed  to    secure    the    two   perfhoards.    Oscillator 
components  are  visible  above  the  bracket 


connection  is  shown  in  Fig.  2. 
Of  course,  the  basic 
synthesizer  will  work  with 
any  radio  if  the  appropriate 
changes  are  made.  Primarily, 
these  changes  involve  the 
mathematics    of    the     phase 


locked  loop  relative  to  the 
desired  application.  Tutorial 
information  regarding  the  de- 
sign of  phase  locked  loops  is 
available  from  RCA  and 
Motorola  upon  request.  Some 
sources     are     listed     as     re- 


ferences below.  It  should  be 
pointed  out  that  spurious  re- 
sponses in  the  synthesizer 
may  result  due  to  undesired 
interstage  coupling  or  ground 
loops.  The  synthesizer  de- 
scribed above  offers  inherent 


immunity  to  this  problem. 
However,  extreme  layout  or 
ground  plane  deficiencies  can 
promote  spurious  interactions 
in  any  rnultifrequency 
system.  It  is  your  re- 
sponsibility, as  a  ham,  to 
check  for  and  eliminate  any 
spurious  responses  in  your 
home  brew  synthesizer. 
Therefore,  multiple  board 
construction  is  recommended 
but  is  not  necessary  for  the 
experienced  rf  home  brewer. 

A  Keyboard  Entry  System 
For  Your  PLL  Synthesizer 

Here  is  a  CMOS  circuit 
that  enables  you  to  have  key- 
board frequency  entry  for 
your  2m  synthesizer.  It  draws 
only  0.4  mA,  has  4.5  digit 
LCD  readout,  and  a  built-in 
scanner  capability.  This  is  a 
viable  alternative  to  thumb- 
wheel or  lever  switch  fre- 
quency input. 

The  circuit  is  shown  in 
Fig,  7,  It  uses  a  Hamlin  3909 
reflective  LCD  readout 
available  through  most  Resco 
stores     on     order.      RCA 


HAAIL1N  3909 
4  1/2  DIGIT  LCD 
REFLEGTIVE 


TQ  SYNTHESIZER 


COUMTEfl 


ARROW 


*B&  DETAIL 


Fig,  7*  Keyboard  entry  system. 
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CD4056  LCD  drivers  are  also 
employed.  The  drivers  and 
display  may  be  replaced  by  a 
conventional  LED  ar- 
rangement in  the  interest  of 
reduced  overall  cost,  if  cur- 
rent draw  and  portability  are 
not  important  to  you.  The 
LCD  readout  is  quite  attrac- 
tive, though,  and  is  of  the 
latest  —  black  on  white  — 
FET  LCD  variety.  The 
numerals  are  large  and  clearly 
visible  in  bright  sunlight. 

When  a  key   is  depressed, 
the  one  shot  fires,  causing  the 


CD4022  counter  to  in- 
crement. Meanwhile  the  key- 
switch  places  the  appropriate 
BCD  data  on  the  input  lines 
of  the  74C1 92  presettable  de- 
cade counters.  By  now,  the 
falling  edge  of  the  previous 
output  of  the  CD4022  causes 
the  load  line  of  one  of  the 
74C192s  to  become  active, 
thus  loading  the  data  into 
that  counter.  The  toad  line  is 
restored  to  an  inactive  high 
state  before  the  data  is  re- 
moved from  the  input  lines. 
The    data    is    then    removed 


after  releasing  the  keyboard 
switch.  The  one  shot  cycles 
for  the  next  entry.  Inadver- 
tent double  entries  are  almost 
impossible  due  to  the  one 
shot  The  cheapest  noisiest 
keyboard  switches  may  be 
used  due  to  the  adjustable 
duration  of  the  flash  picture 
the  74C192s  take  of  the  data 
lines. 

Output  from  the  pre- 
settable counters  goes  to  the 
synthesizer  input  and  to  the 
display  decoder-driver.  Note 
that  pull  down  resistors  at  the 


inputs  of  the  programmable 
divide-by-N  chip  are  not  re- 
quired if  this  encoder  is  em- 
ployed ,  but  are  required  if 
thumbwheel  or  lever  switches 
are  used.  A  keyboard  lockout 
switch  may  be  included  if  the 
keyboard  is  located  where  it 
is  susceptible  to  accidental 
entries.  ■ 
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Is  inflation  getting  you 
down?  Tired  of  fighting 
the  high  cost  of  living?  Prices 
are  rising  everywhere  —  in  the 
metropolitan  area  the 
inflation  factor  hovers 
between  10  and  15  percent. 
Maybe  you  are  thinking  of 
taking  up  stamp  collecting  or 
some  less  expensive  hobby? 
Don't  give  up.  Help  is  on  the 
way! 

If  you  are  a  builder  of  ham 
gear,  or  even  if  you  do  a  little 
experimenting,  you  may  be 
pleasantly  surprised  to  learn 
that  many  of  your  supplies 
and  electronic  components 
can  be  purchased  at  discount 
prices.  How?  Simply  by 
buying  at  surplus.  Some  of 
these  prices  taken  from  a 
recent  catalog  may  seem  high 
to  you:  type  1625  tube, 
$11.25;  dc  meters,  from  $15 
to  $20;  relays,  $5  to  $6,  But 
did  you  know  that  these  same 
components  can  be  purchased 
as  new  merchandise  from 
surplus  sources  at  prices  of 
$1.25,  $3  to  $4,  and  $1  to 
$2,  respectively? 

Let  me  point  out  that  the 
situation  is  not  all  peaches 
and  cream.  There  are  certain 
factors  in  the  surplus  market 
which  should  be  understood 
in  order  to  reap  the  greatest 
benefit  The  most  prominent 
difference  in  the  surplus 
market  lies  in  the  fact  that  it 
is  not  a  substitute  for  the 
regular  electronics  dealer  who 
generally  offers  for  sale 
whatever  you  may  wish  to 
purchase.  The  surplus  dealer 
is  a  seller  of  what  he  has  to 
offer.  Once  you  have  grasped 
this   fundamental    difference, 


Neil  Johnson  W20LU 
74  Pine  St.  Lane 
Tappan  NY  1Q983 


Surplus 


--  how  to  remain  sane 


you've  bridged  the  gap.  If 
you  can  utilize  some  of  the 
merchandise  offered  by  the 
surplus  dealer,  tremendous 
savings  are  possible. 

This  proposition  suggests  a 
certain  flexibility  of  mind.  If 
a  certain  component  is 
needed,  the  chances  are  good 
that  it  can  be  bought  at 
surplus,  but  if  you  insist  upon 
a  part  made  to  certain 
spec  ifi  cat  ion  ,  perhaps  made 
only  by  one  manufacturer, 
then  the  odds  are  that  you 
will  not  see  it  offered  for  sale 
in  the  surplus  market.  Also, 
one  should  try  to  put  himself 
in  the  surplus  dealer's  shoes, 
so  to  speak.  To  my  way  of 
thinking,  the  surplus  shops 
are  roughly  akin  to  the  thrift 
stores  presently  being 
patronized  by  knowledgeable 
women  ...  if  you  can  use 
what's  available,  substantial 
economies  are  possible. 

How  do  you  pick  a  good 
surplus    dealer?     If   you    are 


located  near  a  large  city,  why 
not  drop  in  and  see  for 
yourseif?  If  this  is  not 
convenient,  you  can  ask  for 
the  various  catalogs  that  are 
available.  I  have  noticed  that 
many  of  the  better  surplus 
houses  generally  have  a 
supply  of  such  catalogs.  In 
some  cases,  you  may  be  asked 
to  pay  for  the  cost  of  mailing 
the  catalog. 

With  the  catalog  in  hand, 
you  are  in  a  much  better 
position  to  see  for  yourself 
the  size,  shape  and  style  of 
what  is  being  offered  for  sale. 
Often  this  helps  to  clear  up 
any  doubtful  points  that 
might  exist.  If  you  can't  find 
what  you  need  in  catalog  A, 
there  are  others  that  may 
carry  the  wanted  item. 
Sometimes  a  catalog  may 
offer  merchandise  in  groups 
of  several  pieces,  all  at 
bargain  prices.  This  economy 
allows  you  to  buy  at  the 
lowest  possible  cost  and  still 
have  something  left  over  for 


the  spare  parts  box.  Over  the 
years,  I  have  amassed  a  fair 
sized  collection  of  catalogs 
from  various  surplus  dealers. 
While  I  do  not  believe  in 
favorites,  a  few  outfits  have 
served  me  without  headache 
or  heartache  for  more  years 
than  I  care  to  recall,  among 
them  Meshna  and  Fair  Radio. 
Natural ly,  there  are  many 
other  respectable  firms 
dealing  in  surplus. 

Finally,  if  you  should 
experience  any  trouble,  real 
or  otherwise,  in  your  business 
dealing  with  any  surplus  firm, 
my  advice  is  quite  simple: 
Holler,  loud  and  clear. 
Amazingly  simple  and 
effective,  that  formula! 

When  you  order  from  any 
mail-order  house,  it  is  always 
wise  to  state  in  big, 
bold  letters:  No  substitutes/ 
no  back  orders/no  credit 
slips/refund  any  overage  in 
check  or  stamps. 

Good  surplusing!  ■ 
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—  pick  a  good  supplier 


Sooner  or  later  even  the 
most  dedicated  parts 
scrounger  must  buy  parts  for 
his  projects.  Some  people 
build  equipment  using  the 
latest,  state-of-the-art  semi- 
conductors and  parts.  They 
have  no  choice;  they  must 
buy  all  of  their  parts,  and 
usually  from  an  industrial 
supplier  at  that!  But  if  you 
are  tike  most  people,  you  Fit 
somewhere  in  between  these 
extremes.  Most  projects  send 
you  to  both  the  junk  box  and 
the  local  electronics  store. 

The   problem  is  that  you 

may  not  be  able  to  get  what 
you  want,  or  you  pay  too 
much  or  too  little  and  don't 
realize  it.  Purchasing  elec- 
tronic parts  (or  anything  else 
for  that  matter)  is  an  art  unto 
itself.  If  you  pride  yourself 
on  quality  projects  at  lowest 
prices,  you'll  want  to  learn 
more  about  electronic  pur- 
chasing.   To    my    knowledge 


(dating  over  10  years),  no  one 
has  published  a  good  general 
article  on  electronic  parts 
buying.  Hopefully,  this  article 
will  be  the  first! 

Actually,  this  article  was 
prompted  by  one  thing, 
Readers  interested  in  building 
some  of  the  construction  pro- 
jects I  have  published  have 
written  to  ask  how  to  get 
certain  parts.  After  reading 
some  of  the  letters,  it  dawned 
on  me  that  not  everyone  has 
good  sources  of  supply  and 
that  I  should  write  about  how 
to  go  about  getting  parts.  I 
might  add,  at  this  point,  that 
the  techniques  I  write  about 
were  developed  during  about 
1 0  years  at  the  school  of  hard 
knocks.  So  my  methods  are 
based  on  experience.  If  there 
are  any  professional  buyers 
reading  this,  I  apologize  for 
some  of  my  rather  unusual 
methods! 

Before     getting     into 


;ifics,  there  are  a  few 
things  you  should  do  to  make 
your  purchasing  easier.  It  is 
important  that  you  have  good 
suppliers.  If  you  don't,  you 
can  waste  both  time  and 
money  running  around  for 
your  parts,  By  good  I  mean 
suppliers  who  usually  carry 
the  items  you  need  and  can 
be  trusted  to  help  when  your 
purchases  aren't  what  you 
want  or  are  defective*  When 
you  find  you  have  a  good 
electronic  supplier,  be  nice  to 
him.  And  dump  the  bad  ones 
in  a  hurry.  Here's  how  to  go 
about  choosing  your 
suppliers. 

Picking  out  a  gqod  elec- 
tronic supplier  is  a  job  like 
selecting  a  reputable  car  deal- 
er. You  first  locate  him,  size 
him  up,  and  then  perhaps  buy 
a  car  from  him.  Later  you 
may  have  some  after-sale 
servicing  done,  and  so  on.  So 
it  is  with  the  electronics  deal- 
er.   You    want   to  find  him 


first.  Get  out  the  phone  book 
for  your  area  and  look  under 
" Electronics."  jot  down  on  a 
piece  of  paper  the  names 
and  addresses  of  any  listings. 
You  are  only  concerned  with 
retail  distributors  at  this 
point,  if  you  are  an  in- 
dividual. Wholesale  dis- 
tributors and  some  man- 
ufacturers may  show  you  the 
door  if  you  don't  have  a 
resale  number.  (A  resale 
number  is  a  number  issued  to 
you  by  the  State  Franchise 
Tax  Board-  It  allows  you  to 
buy  goods  without  paying 
state  sales  tax.  However,  you 
must  resell  the  goods  and 
have  the  customer  pay  the 
tax,  or  keep  the  goods  and 
you  must  pay.)  While  collect- 
ing the  names  and  addresses 
of  distributors,  check  the 
phone  book  of  any  large  city 
you  happen  to  live  by  for 
more  prospects.  If  you 
happen  to  live  in  a  rural  area, 
like  I  once  did,  give  the 
phone  book  a  glance  and  then 
refer  to  the  various  mail-order 
ads  in  this  (and  other)  mag- 
azines. 

The  next  step  is  to  find 
out  what  sort  of  people  the 
dealers  you  found  are  and 
what  kind  of  parts  they  carry, 
You  may  be  tempted  to  skip 
this  part,  but  don't!  You 
want  to  know  more  about 
your  suppliers  in  order  to 
make  better  buys.  Suppose 
one  dealer  had  some  7490  ICs 
for  $1,69  each,  and  another 
had  the  same  thing  for  5  for  a 
dollar.  Chances  are  that  if 
you  want  that  IC,  you  would 
walk  into  the  $1.69  place 
first  (revised  Murphy's  Law)* 
If  you  were  aware  of  the 
second  dealer,  you  could  have 
gotten  not  only  that  7490, 
but  4  others  for  future  pro- 
jects and  paid  only  a  dollar  at 
that!  And  that  is  the  way  it 

often  is  in  electronics. 

In   your  spare   time,   pay 

the  dealers  nearest  to  your 
home  a  visit.  You  don't  have 
to  be  building  anything  to 
call  on  them.  While  you  are 
there,  take  mental  notes  on 
the  stock  available  and  how 
useful  it  is  to  you.  For  ex- 
ample, you  like  to  work  with 
ICs.  Does  the  distributor  have 


152 


many  different  kinds  of  ICs? 
How  about  resistors,  caps, 
cabinets,  etc?  You  might 
want  to  jot  down  next  to  the 
dealer's  name  on  your  list 
some  of  the  things  he  has  in 
quantity  or  has  tow  prices  on. 
You  might  also  note  whether 
he  has  surplus  or  new  stock  — 
surplus  electronics  can  be  real 
money-savers!  When  you  have 
either  the  time  or  the  oppor- 
tunity, drop  by  the  distrib- 
utors farther  from  your 
home.  There's  no  sense  in 
ignoring  anyone  simply  be- 
cause they  are  a  distance 
from  your  house.  And  with 
the  larger  outfits,  a  telephone 
call  will  bring  your  order  to 
your  door  COD*  But  check 
with  your  distributor  before 
you  try  a  COD;  not  all  firms 
are  set  up  for  it. 

After  you  have  made  up 
your  list  of  dealers  with 
addresses,  phone  numbers, 
and  hopefully  any  comments 
about  their  stock,  keep  it  in  a 
safe  place  until  needed* 

When  you  are  ready  to 
start  a  project,  locate  as  many 
parts  as  you  can  from  your 
junk  box  or  from  generous 
friends.  Then  dig  out  that  list 
of  dealers  and  scan  it  for 
prospects.  Either  visit  or  call 
those  dealers  who  might  have 
your  parts.  Check  to  see  how 
much  they  are  and  if  they  are 
readily  available*  If  you  are  in 
a  hurry  {say  you  are  putting 
up  a  tower  and  need  extra 
coax),  you  will  have  to  buy 
from  the  distributor  who  has 
the  parts  in  stock.  But  if  you 
were  foresighted  enough  to 
plan  ahead  and  have  more 
time  to  shop,  you  can  save  by 
trying  at  least  one  other  store 
for  your  parts  (preferably 
two  others)*  Be  careful  of  the 
dealer  who  says  he  can  have  it 
for  you  in  a  week.  If  you 
know  he  keeps  his  promises, 
fine;  if  not,  try  somewhere 
else  if  your  time  is  limited. 
Electronic  parts  are  no- 
toriously hard  to  get  on 
schedule,  even  for  the  best  of 
dealers. 

Here  are  some  tips  for 
buying  parts:  Concentrate  on 
the  most  expensive  parts 
when  you  shop.  Then  worry 
about  the  cheaper  ones.  It's 


easy  to  sweat  over  a  few 
resistors  and  then  blow 
dollars  on  a  cabinet  without  a 
second  thought.  Note  that 
some  parts  tend  to  have  the 
same  prices  all  over  your  area. 
Nationally  known  brands  of 
tubes  and  semiconductor  uni- 
versal replacements  are  good 
examples,  and  it  doesn't 
matter  too  much  where  you 
buy  them.  Availability  will 
probably  mean  more  to  you 
at  this  point. 

Don't  be  afraid  to  use 
several  distributors  for  all 
your  purchases;  this  is  normal 
more  often  than  not.  Recent- 
ly I  built  a  synthesized 
commercial  AM/FM  tuner.  It 
cost  $100  in  parts,  which  I 
ordered  from  2  local  stores,  4 
mail-order  houses,  and  one 
industrial  supplier.  And,  in 
addition,  I  received  a  part 
sample  from  a  major  IC 
house,  free.  So  this  is  what  a 
big  order  can  come  to!  I 
ordered  this  way,  because  the 
mail-order  houses  had  the  ICs 
cheaper,  the  industrial  distrib- 
utor had  the  state-of-the-art 
type  parts  unavailable  else- 
where, and  the  locals  hap- 
pened to  have  the  various 
odds  and  ends.  I  saved  about 
$35,00, 

So  you  build  your  project, 
confident  you  bought  good 
parts  and  saved  money*  If  it 
works,  congratulations!  If 
not,  and  you  trace  the  prob- 
lem to  a  bad  part,  you  really 
get  to  check  out  your  dealer! 
Actually,  this  tests  you  as 
well  as  the  dealer,  because 
your  attitude  can  influence 
whether  you  get  your  part 
exchanged  or  not.  That's  just 
human  nature.  I  have  seen 
too  many  people  vent  their 
spleen  on  a  salesman,  who 
then  gets  mad  and  gives  the 
customer  the  most  shopworn 
part  In  stock.  If  you  are 
reasonable,  you  are  far  more 
likely  to  get  a  replacement 
part  and  perhaps  a  cup  of 
coffee  and  a  little  advice*  Try 
it!  Then  too,  you  get  to  see 
how  a  dealer  performs.  If  he 
replaces  it,  fine.  If  not,  or  if 
he  sends  you  to  another  place 
of  business,  or  tries  to  sell 
you  a  replacement  at  a  dis- 
count price,  look  out!   I  am 


rather  wary  of  outfits  like 
these,  personally,  I  also  don't 
care  for  those  who  have  signs 
all  over  proclaiming,  "No 
return  or  refund/1  Why?  The 
manufacturers  of  electronic 
parts  (especially  semiconduct- 
ors and  tubes)  will  replace 
bad  parts  from  a  distributor 
free* 

Now  that  I  have  discussed 
the  basics  of  buying  from  the 
local  dealer/distributor,  let's 
go  on  to  some  special  cases* 
Take  the  mail-order  house, 
for  instance*  I  believe  that 
mail-order  suppliers  are 
popular  because  they  offer 
parts  at  low  prices  that  are 
often  hard  to  get.  Here's  how 
to  deal  with  them. 

Dealing  with  most 
mail-order  houses  is  easy.  But 
there  are  a  few  things  you  can 
do  to  get  better  service*  The 
first  thing  you  do  is  make 
up  a  parts  shopping  list.  Then 
look  in  the  back  of  73  for 
names  and  prices.  Also,  it 
would  be  wise  to  pick  up 
copies  of  Popular  Electronics 


and  Radio  Electronics  mag- 
azines for  other  names.  Not 
all  mail-order  houses  advertise 
in  more  than  one  magazine* 
And  sometimes  you  can  get 
better  prices  from  another 
mail-order  house.  Be  careful 
of  very  low  prices  on  certain 
parts.  This  usually  means 
either  the  supplier  made  a 
large  purchase  (which  he 
would  shout  about)  or  is  sell- 
ing junk.  Junk  is  just  what 
the  name  implies,  and  you 
often  get  what  you  pay  for. 
You  should  be  aware  that 
junk  ICs,  for  instance,  are 
parts  rejected  by  the  IC  man- 
ufacturer for  various  reasons, 
and  then  barreled  and  sold  to 
the  highest  bidder.  The  buyer 
(dealer/mail-order  house, 
etc)  tests  them,  puts  a  part 
number  on  them,  and  sells 
them  dirt  cheap.  You  can  tell 
because  these  parts  don't 
have  the  manufacturer's  name 
on  them  —  just  the  part 
number  written  on  in  pencil 
or  stamped  on.  I  strongly 
advise  you  not  to  use  them; 
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the  money  you  save  will  be 
made  up  in  lost  time  trouble- 
shooting later.  Compare  ads 
and  look  for  the  best  prices. 
Then  order, 

A  good  way  to  deal  with  a 
mail-order  house  is  to  write  a 
purchase  order.  See  Fig.  1. 
You  can  get  these  forms  from 
your  local  stationery  store. 
Just  ask  for  Rediform  1H140. 
Fill  out  the  form  with  the 
parts  you  want  and  then  the 
total  prices.  Make  sure  that 
you  specify  what  package 
you  want  your  ICs  to  come  in 
{"14  pin  DIP"  or  "TO-5  can" 
are  OK)  and  that  you  include 
shipping  costs.  Note  that 
sofne  outfits  ship  smalt  items 
postpaid.  Also,  some  have 
handling  charges.  Total  up 
the  cost,  and  enter  it  at  the 
bottom  of  the  page.  Then 
make  out  a  check  or  money 
order  for  the  amount.  Never 
send  cash;  it  may  not  reach 
its  destination.  Then  write  in 
your  address  and  the 
company  you  are  buying 
from.  For  best  results,  print 
in  large  numbers  and  letters. 
If  you  bought  the  Rediform  I 
suggested,  you  will  have  a 
duplicate  of  the  PO  you  just 
wrote.  Keep  it  until  your 
parts  arrive,  and  then  check 
them  off  the  list  as  they  are 
unpacked.  You  might  also 
hang  on  to  the  PO  and  the 
canceled  checks  for  tax  pur- 
poses if  you  are  in  business. 
Why  write  a  PO?  Many 
businesses  in  mail-order  do 
not  send  an  invoice  telling 
what  you  bought.  This  way 
you  have  a  record  that  will 
serve  as  a  reminder,  ending 
the  "Did  I  get  what  t  or- 
dered? "blues. 

The  best  way  to  see  how 
good  a  mail-order  house  is  is 
to  send  them  a  small  order 
(say  $10  or  so).  This  is  the 
way  t  evaluate  a  new  firm.  I 
get  to  see  how  fast  they 
handle  it,  the  quality  of  their 
parts,  and  how  they  react  to 
returns  if  I  don't  like  their 
merchandise.  I  might  add  that 
I  have  dealt  with  essentially 
all  of  the  people  advertising 
in  this  magazine  over  the 
years,  and  I  have  found  only 
one  house  that  was  suspicious 
in    its  dealings.  They  aren't 


around  anymore.  You  will 
find  houses  that  have  excel- 
lent service  but  lousy  parts, 
and  vice  versa.  A  few  offer 
excellent  parts  and  service, 
and  if  you  do  much  buying 

by  mail-order,  you'll  quickly 
find  out  who  they  are. 

The  next  and  last  step  up 

the  ladder  is  the  industrial 
electronics  distributor*  In  the 
old  days  you  would  think 
Allied  and  Newark,  but  today 
you  call  on  other  firms.  Deal- 
ing with  an  industrial  dis- 
tributor involves  a  certain 
ritual,  and  you  must  be  able 
to  meet  their  minimum  order 
requirements.  In  the  Los 
Angeles  area,  for  example, 
Hamilton  Electro  Sales  has  a 
minimum  order  of  S5,Q0  or 
more.  Cramer  Electronics  has 
a  $25.00  minimum.  It  would 
be  wise  for  you  to  either  pool 
orders  for  several  projects  or 
get  several  interested  friends 
together  for  one  order  to 
make  the  minimum  order  and 
get  better  service. 

The  first  step  is  to  locate 
those  outfits  near  your  home. 
If  you  did  your  homework 
with  the  phone  book,  you 
may  have  some  good  leads. 
Generally,  these  outfits  are 
located  in  major  cities  like 
New  York,  Chicago,  Los 
Angeles,  etc.,  so  look  there. 

Once  you  have  found 
some  candidates,  call  them  up 
and  ask  for  the  sales  desk. 
Then  ask  the  person  who 
answers  for  either  a  catalog 
(Cramer  has  a  good  one)  or  a 

line  card,  and  have  it  sent  to 
you.  Caution;  If  you  are  an 
individual,  you  may  not  gel 
one.  In  fact,  the  salesperson 
may  put  you  on  hold  for  a 
half  hour  or  hang  up!  If  so, 
drop  them  fast  and  try  an- 
other supplier.  This  treatment 
usually  suggests  what  you'll 
get  on  your  first  order:  the 
famous  cold  shoulder* 

The  ritual  for  ordering 
from  an  industrial  distributor 
goes  something  like  this:  You 
call  to  get  the  current  prices 
on  your  parts  and  find  out 
whether  they  are  in  stock. 
With  most  outfits,  you  are 
talking  to  a  person  sitting  at  a 
computer  terminal,  and  that 
means  you  must  give  him  the 


exact  part  number  and  the 
manufacturer  of  the  part.  The 
manufacturer  must  be  one  on 
the  industrial  distributor's 
line  card,  a  notebook-size 
piece  of  paper  listing  the 
manufacturers  the  distributor 
represents.  If  you  can't  cross- 
reference  your  parts  over  to  a 
manufacturer  he  carries,  you 
are  out  of  luck.  You  must  be 
able  to  tell  him  exactly  what 
you  want,  or  the  salesman 
may  not  be  able  to  help  you. 
Ask  for  a  "741",  and  he'll  be 
puzzled.  But  ask  for  an 
"MG1741P  by  Motorola1' 
and  you'll  get  results. 

After  you  give  the  sales- 
man the  part  and  man- 
ufacturer, he'll  ask  for  the 
quantity  you  need.  Tell  him. 
He'll  check  the  terminal  and 
give  you  the  price  of  each  and 
whether  they  are  in  stock* 

At  this  point,  there  are 
three  things  you  can  do.  Have 
the  parts  sent  COD,  have 
them  sent  and  billed  on  your 
account,  or  mail  an  order  and 
pay  cash.  Also,  some  outfits 
will  accept  your  order  and 
put  it  on  "will  call"  for  you. 
The  first  method  is  preferred 
for  dealing  with  large  parts 
houses.  If  you  have  the  order 
sent  COD,  you  get  it  sooner, 
and  the  extra  cost  is  small. 
Also,  there  is  less  chance  that 
a  foul-up  in  the  distributor's 
credit  department  will  reach 
you.  This  approach  is  highly 
recommended  if  you  are 
ordering  as  an  individual.  The 
second  method  is  for  business 
people  only  —  you  hold  an 

account  with  the  industrial 
distributor,  and  you  are  billed 
monthly.  This  method  can 
work  well  if  the  credit 
bureaucracy  is  well  organized. 
But,  in  my  area,  this  isn't 
always  the  case.  Recently  I 
had  to  scream  at  the  pres- 
ident of  a  large  outfit  and 
knock  heads  in  the  credit 
department  over  a  simple 
computer  error*  Yes,  I  am 
well  acquainted  with  credit 
problems.  The  third  method 
works  if  you  do  it  a  certain 
way  -  call  and  casually  in- 
quire if  your  parts  are  avail- 
able. If  so ,  fine.  Do  not  let  the 
salesman  talk  you  into  plac- 
ing an  order!   Instead,  write 


up  a  purchase  order  and  send 
it  to  that  salesman.  Enclose 
your  check  for  the  parts  and 
any  sales  tax.  You  do  not 
have  to  allow  for  postage; 
most  outfits  include  it  in 
their  parts  cost.  If  you  send 
extra  money  for  postage, 
l hey  will  pocket  it.  Keep 
your  money,  If  they  want 
postage,  let  them  bill  you. 
This  method  works  well  for 
cash  customers,  and  it  keeps 
the  credit  department  out  of 
the  act.  If  you  like,  try  "will 
call"  service  if  offered.  This  is 
the  quickest  way  of  getting 
your  parts  if  you  are  located 
close  to  the  distributor. 

There  is  a  chance  that  you 
will  get  the  wrong  parts  or  get 
defective  units.  Industrial  dis- 
tributors usually  require  that 

you  call  their  customer 
service  department  and  get  a 
/?eturn  Material  Authoriza- 
tion (RMA)  number  before 
returning  the  parts.  You  must 
return  your  parts  with  this 
number!  Otherwise,  your 
return  will  be  (ulp!)  ...  re- 
turned! Without  any  action. 
Don't  forget  the  RMA  num- 
ber. Also,  be  sure  to  enclose  a 
note  with  your  name/address, 
the  sales  order  number  (or 
your  PO  number),  and  the 
nature  of  the  problem. 

That's  the  gist  of  dealing 
with  a  commercial  distrib- 
utor. This  may  sound  like  a 
lot  of  bother  to  you  for  just  a 
few  parts,  but  you  must  go  to 
a  distributor  like  this  if  you 
are  using  cither  hard-to-get 
parts  or  state-of-the-art  com- 
ponents. 

Now  that  you  know  a 
little  more  about  buying  elec- 
tronic parts,  which  places  are 
the  best  for  buying  your 
parts?  That's  pretty  simple. 
Are  you  in  a  hurry  for  your 
stuff?  Buy  from  your  local 
dealer/distributor  or  in- 
dustrial disbributor.  Use  "will 
call,"  and  pick  them  up  your- 
self. Want  to  save  some 
money?  Use  a  local  surplus 
dealer  or  mail-order  houses. 
Need  state-of-the-art  or  hard- 
to-get  parts?  Use  an  industrial 
distributor.  If  you  are  like 
me,  you  will  probably  end  up 
using  all  three  sources  for  a 
project.  Good  luck!  ■ 
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Low  Cost  5 
Function 

Digital 

Multimeter 


3-1/2  Digits  Full  Overange 

Automatic  Polarity 

8  Hour  Rechargeable  Battery 

Operation 

Five  Functions 

1  mV  Resolution 

Fused  Inputs  For  Protection 

Easy  To  Use 


NOW!  SAVE  OVER  20% 

Special  Offer  $115.95(Reg.  $149.95)Order  Today 


"NOT"  A  KIT 

The  new  CRESCOMM  CM  200  is  a  major  break- 
through in  LSI  electronic  instrumentation. 
Compact  in  size,  this  battery-operated  digital 
multimeter  will  measure  AC  and  DC  volts,  AC 
and  DC  current,  and  resistance  in  21  ranges. 
With  polarity  indicators,  the  convenient  LED 
display  will  read  up  to  1999.  Overload  indicators 
are  also  provided.  The  CM  200  can  be  powered 
by  either  an  internal  battery  or  external  AC  DC 
converter  which  can  also  charge  the  battery.  A 
battery,  fully  charged,  will  power  the  instrument 
for  more  than  8  HOURS  and  can  be  charged 
overnight.  The  handle  serves  a  dual-function 
carrying  or  bench  stand. 

1  YEAR  WARRANTY 

$15  optional  rechargeable  battery 
$115.95  includes  two  test  leads  and  DC  converter 


SPECIFICATIONS 
Power:  Internal  battery  6V  or  AC-DC  converter, 

(Converter  can  also  be  used  to  charge  battery,) 
Input  Terminals:  As  indicated  on  front  panel. 
Function:  The  CM  200  will  measure  AC  and  DC 
volts,  AC  and  DC  current  and  resistance. 
Range:  The  four  range  multipliers  1,  10,  100 
and  1000  are  selected  by  pressing  the  appropri- 
ate button-the  decimal  point  will  be  automati- 
cally positioned, 

Reading  Rate:  2-1/2  per  sec  on  DC  and  K  ohm 
range. 

Readout  Height:  0.3" 
Temperature    Coefficient:     DC     Ranges    0.03% 

Per°C 

AC  Ranges  0.05%  per  °C 

Resistance  Ranges  0.05%  per  °C 

Operating  Temperature  Ranges:  0°C  to  +50° C 

Current    Consumption:    100mA   approximately 
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Social  E/ents 


BOSTON  MA 
AUG  25  27 
Computermania,  an  exhibition  of 
the  new  hobby  computers,  wilt  be 
held  on  August  25.  26,  and  27,  1977. 
at  the  Boston  Commonwealth  Pier 
On  exhibit  will  be  hundreds  of 
computers,  memory  boards,  printers, 
floppy  dhk%  new  calculator,  new  TV 
games,  demonstrations,  forums,  talks, 
and  prizes.  Over  260  exhibits.  For 
info,  write  Computermania.  Peter- 
borough N  H  03458,  or  call  Toll  Free 
(800)  2S&5473. 

ROLLAG  MN 
SEPT  2-6 

The  Western  Minnesota  Steam 
Threshers  reunion  will  be  held  in 
Roiiag,  Minnesota,  Sept.  2-5,  1977. 
Featured  will  be  amateur  special 
events  station  WM0STR.  Plans  are 
being  made  for  operation  of  CW  and 
SSB  on  80  through  10  meters,  and 
possibly  on  6  meters.  QSL  certificate 
will  be  sent  upon  verification  of  the 
log  and  receipt  of  an  SASE.  Send  to: 
WB0LRK,  PO  Box  596,  Fertile  MN 
56540. 


SAINT  ANDREWS  BY-THE-SEA 

NEW  BRUNSWICK 

SEPT  3-5 

The  All  Saints  Amateur  Group  will 
hold  their  Family-Holiday  Hamfest  on 
September  3rd.  4th,  5th,  1977,  at  the 
Algonquin  Hotel  in  Saint  Andrews- 
fa  y-theSea,  New  Brunswick.  The 
program  includes:  a  technical  forum, 
flea  market,  antique  radio  show, 
outstanding  speakers,  exhibit  of 
leading  ham  equipment,  prizes  and 
awards,  transmitter  hunt,  and  much 
more.  A  full  range  of  accommodations 
is  available.  For  more  information 
write:  Hamfest  77,  R,R.  325-8, 
Rothesay,  New  Brunswick,  Canada 
E0G  2W0. 


OANVILLE  IL 
SEPT  4 

The  Danville  Hamfest  will  be  held 
on  Labor  Day  weekend,  Sunday, 
September  4.  1977*  at  beautiful 
Douglas  Park,  one  block  from  I  74 
Bowman  Ave,  exit  in  Danville,  Illinois. 
The  Danville  Ham f est  is  cosponsored 
by  the  llliana  Repeater  System  and 
the  Vermilion  County  Amateur  Radio 
Association.  For  more  information 
write  Don  Russell,  R5.  Danville  IL 
61 832. 

CLEVELAND  OH 
SEPT  10 

The  Cleveland  Hamfest  Association 
presents  the  1977  Cleveland  Hamfest 
to  be  held  on  Saturday.  September 
10,  1977,  from  6  am  to  &  pm  at  the 
German  Central  Farms,  7863  York 
Road.  Parma.  Hamfest  includes  family 
picnic  area.  YL  activities  for  the 
whole  family,  commercial  displays  of 
the  very  latest  in  ham  gear.  Door 
prizes  throughout  the  day  with  final 


grand  prize  drawing  at  1600.  W8QV 
for  mobile  check-ins  for  number  on 
146.52  from  0600  to  1200  with 
mobile  prize  drawing  at  1400,  Early 
ticket  donations  are  $1.50  before 
August  27th,  $2.00  at  gate  for  all  over 
12  years  of  age.  Flea  market  parking 
SI. 50  additional  per  space  at  0600. 
For  more  information  write  Cleveland 
Hamfest  Association,  Box  43413, 
Cleveland  OH  44143. 

MELBOURNE  Ft 
SEPT  10-11 

The  12th  Annual  Melbourne 
Hamfest  will  be  held  Saturday  and 
Sunday.  September  10  and  11,  1977, 
from  9  am  to  5  pm  each  day  in  the  air 
conditioned  Melbourne  Civic  Audi- 
torium located  on  Hibiscus  Boulevard. 
Donation  is  S2.50  per  person.  Full 
program  includes  forums,  meetings, 
auction,  swap  tables,  commercial 
exhibits,  awards,  prizes,  etc  Contact 
K4HPT,  2749  Herford  Road, 
Melbourne  FL  32935  for  swap  table 
reservations.  FCC  exams  on  Saturday ; 

donation  not  needed  for  exams.  Form 
610  must  be  filed  with  FCC.  Room 
919,  51  S.W.  First  Avenue,  Miami  FL 
33130,  not  later  than  August  31, 
1977.  Hamfest  talk- in  on  25/85  and 
52/ 5Z  Sponsored  by  Platinum  Coast 
Amateur  Radio  Society.  For  more 
info  write  PO  Box  1004,  Melbourne 
FL  32901. 


* 


MENA  AR 
SEPT  10-11 

The  Queen  Wilhelmina  Hamfest 
will  be  held  atop  Rich  Mountain  on 
September  10  and  11,  1977.  There 
will  be  door  prizes,  games,  and 
exhibits  for  everyone,  Talk-in  on  3995 
kH?,  .52*52,  .19.79,  For  more  infor 
mation  contact  Steven  W.  Myers 
WB5MFI,  Rt.  1  Box  204,  Hatfield  A R 
71945,  {501)  389-6791. 


FINDLAYOH 
SEPT  11 

The  35th  Annual  Findlay  Hamfest 
will  be  held  September  11  at  the 
Riverside  Park.  Findiay,  Ohio,  Ad- 
vance tickets  are  SI. 50  and  $2  at  the 
gate.  For  tickets  and  additional  in- 
formation send  an  SASE  to  Clark 
Foltz  W8UN,  122  W.  Hobart,  Findlay 
OH  45840. 


FLINT  Ml 
SEPT  tl 

The  Greater  Genesee  Valley  A.R.C. 
will  hold  a  swap  &  shop  on  Sunday, 
September  11,  1977,  from  S  am  to  4 
pm  at  the  Southwestern  High  School 
in  Flint,  Michigan.  Take  1-69  to  the 
Hammerberg  Road  exit  located  near 
downtown  Flint.  Tickets  are  $1 .00  in 
advance.  $1,50  at  the  door.  Door 
prizes  will  be  given  away,  and  food 
sales  available.  Large  tables  will  be 
available  at  reasonable  price  for 
sellers.  No  trunk  sales.  Talk- in  on 
31/91   and  52  simplex.   For  advance 


tickets,  table  reservation,  and 
additional  information  contact  Jack 
Walters  WA8UXN,  1315  Butcher 
Road.  Fenton  Ml  4S43Q. 


SOUTH  DARTMOUTH  MA 
SEPT  11 
The  Semara  Annual  Picnic  and  Flea 
Market  will  be  held  on  September  11 
at  me  Stackhouse  Street  Fairgrounds, 
South  Dartmouth,  Massachusetts. 
Talk  in  on  147.60  147.00. 


HAMBURG  NY 
SEPT  17 

The  6th  Annual  Hamburg  Inter- 
national Hamfest  77  will  be  held 
September  17,  1977,  at  the  Erie 
County  Fairgrounds.  Electronic  flea 
market,  amateur  computer  displays, 
manufacturers'  displays,  technical 
forums,  women's  programs,  door 
prizes,  etc  For  additional  information 
contact  Fran  Wilson  8339631  or  Bert 
Jones  3733984. 


HUOSONVILLE  Ml 
SEPT  17 

The  Grand  Rapids  Amateur  Radio 
Club  will  hold  its  annual  Swap-N-Shop 
Saturday,  September  17  from  8  am  to 
4  pm  at  the  Hudsonvilte  Fairgrounds 
in  Hudsonville,  Michigan,  12  miles 
southwest  of  Grand  Rapids  on  M-21. 
Tallin  on  146.52  and  16/.76.  $2 
donation  a  I  the  gate  with  plenty  of 
refreshments  and  free  tables  available. 


GRAYSLAKE  IL 
SEPT  17-18 

Radio  Expo  77  will  be  held 
September  17  and  18,  1977,  at  the 
Lake  County  Illinois  Fairgrounds,  Rts. 
45  and  120,  Grayslake,  Illinois 
(halfway  between  Chicago  and 
Milwaukee).  Displays  of  the  latest  in 
electronic  communications  technical 
forums,  gigantic  flea  market, 
thousands  of  dollars  In  door  prizes, 
ladies'  program,  etc.  Tickets  S3  for 
both  days,  £2  in  advance.  Radio  Expo 
Tickets,  Box  1014,  Arlington  Heights 
IL  60006. 

ROSS  OH 
SEPT  18 

The  Cincinnati  Hamfest  will  be  held 
at  the  improved  Strieker's  Grove, 
State  Route  No,  \2Bt  Ross  (Venice), 
Ohio,  on  Sunday.  September  18, 1977, 
Exhibits,  contests,  prizes,  swaps, 
trades,  thrilling  and  spectacular  air 
show,  group  and  net  meetings,  hidden 
transmitter  hunt*  Advance  ticket 
$7.50  -  at  gate  SS.00,  Mail  check  or 
money  order  prior  to  September  1 1 
to:  Greater  Cincinnati  Amateur  Radio 
Assn.,  c7o  John  P.  Haungs  WA8STX. 
Treasurer,  10615  Thorn  view  Drive, 
Evendafe  OH  45241. 

OAKWOOD  GA 
SEPT  18 

Lanierland  ARC  will  hold  its  fourth 
annual  "Hamnic"  at  the  Lanier  Islands 
Dogwood  Pavilion  on  September  18, 
1977.  Two  large  covered  pavilions 
and  large  parking  area  for  swap  shop 
and  exhibits.  Food  available,  No  entry 


fee  for  Hamnic;  however,  Lanier 
Islands  charges  $2.00  entry  fee  per 
car.  Picnic,  hiking,  and  swimming  for 
the  kids.  First  prize  IC-22S.  Many 
other  prizes.  Talk- in  onW4IKR/4on 
3975  and  .07/.67,  For  further  infor- 
mation, write  Terry  Jones  WB4FMJ, 
Route  1 ,  Box  298,  Oakwood,  Georgia 
30566. 

MT.  CLEMENS  Ml 
SEPT  18 
L'anse  Creuse  A*  ft*C.  presents  its 
5th  Annual  Swap  and  Shop  to  be  held 
on  September  18,  1977,  at  L'anse 
Creuse  High  School.  Mt-  Clemens, 
Michigan,  0900-1500.  Prizes,  plenty 
of  food  and  parking.  Directions:  1-94 
eastbound,  exit  Metro  Pkwy,  Metro 
Pkwy  to  Crocker,  left  on  Crocker  to 
Reimold,  right  on  Reimold  to  last 
school  —  L'anse  Creuse  High  School. 
Admission:  S  1,50  at  door.  Si  in  ad- 
vance. SASE  to  WB8QFR,  32111 
Harper  Ave.,  St,  Clair  Shores  Ml 
48082. 


HARRISBURGPA 
SEPT  18 

The  4th  Annual  Electronic  Swap 
Fest  of  the  Central  Pennsylvania 
Repeater  Association  will  be  held 
Sunday,  September  18>  1977,  at  the 
Park  and  Shop  Garage,  200  8 lock  of 
Walnut  Street^  Center  City,  Harris- 
burg.  Indoor  parking  for  1 100  cars,  so 
come  rain  or  shine.  Starts  at  8  am. 
Registration  $3.00.  No  charge  for 
tail  gating,  wives  or  children.  Talk-in 
on  WA3KXG,  146.16/76,  146.52/52. 
For  more  information  contact  Roger 
Urban    W3HUP,    phone:    (717J    761- 

717a 


PEORIA  IL 
SEPT  18 

The  Peoria  Area  Amateur  Radio 
Club's  20th  Annual  Hamfest  will  be 
held  Sunday,  September  18,  1977  at 
the  Exposition  Gardens  located  on 
North  moor  Road  just  west  of  North 
University  Avenue.  Free  coffee  and 
do  nuts  8:30  to  9:00  am,  free  swapfest 
and  free  parking,  Prizes  will  be  given 
away.  Advance  tickets  $1*50.  door 
tickets  $2.00.  Talk-in  on  146.94  sim- 
plex -  call  W9UVL  For  hamfest 
tickets  write  Bruce  Funston  K9PWO, 
304  Indian  Circle,  East  Peoria,  IL 
6161T 


KENNER  LA 
SEPT  24^25 
The  Jefferson  Amateur  Radio  Club 
and  the  Crescent  City  Computer  Club 
would  like  to  announce  the  New 
Orleans  Hamfest/Computerfest  which 
will  be  held  at  the  Hilton  Inn  in 
Kenner  LA  [directly  across  from  the 
New  Orleans  International  Airport}  on 
September  24  and  25,  This  is  the 
ARRL  Delta  Division  Convention  for 
1977  and  is  the  largest  ham  outing  in 
the  deep  south.  This  year's  event  will 
feature  a  banquet  Saturday  night  with 
entertainment,  two  days  of  commer- 
cial exhibits,  flea  markets,  forums, 
hospitality  room,  ladies'  events,  FCC 
examinations  and  more.  Grand  prize  is 
a    complete    Drake    "C-Line"    ham 
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station.  For  more  information  contact 
the  New  Orleans  Ha  mf  est/Computer- 
fest,  PO  Box  10111,  Jefferson  LA 
70181. 


MADISON  W I 
SEPT  25 

The  5th  Annual  Madison  Swapiest 
will  be  held  Sunday,  September  25 at 
Dane  Co.  Expo  Center  Youth  Build- 
ing. Madison  WJ.  Rain  or  shine  — 
inside  facilities  -  doors  open  at  8  am. 
12,000  sq,  ft.  of  electronic  equipment 
and  components  for  hams,  computer 
hobbyists  and  experimenters,  Bring 
the  whole  family  for  delicious  food 
and  entertainment.  Excellent  overnite 
camping  accommodations.  Tickets  — 
advanced  S1 .50;  at  door  S2.00.  Tables 
-  advanced  $2.00;  at  door  $3+00, 
Make  check  or  money  order  payable 
to  M.A-R.A.  -  mall  to  M.A.R.A.,  Box 
3403,  Madison  Wl  53704,  Reserva 
tions  must  be  in  by  Sept.  10,  1977. 


ERIE  PA 
SEPT  25 

The  2nd  Annual  Erie  HamJam  will 
be  held  Sunday,  September  25,  1977 
at  Rainbow  Gardens.  Waldameer  Park. 
Door  prizes,  flea  market,  forums,  large 
indoor  facilities-  For  more  informs 
tion  write  Radio  Assocation  of  Erie, 
Inc.,  PO  Box  B44.  Erie  PA  16512, 


LOUISVILLE  KY 
SEPT  25 

The  Seventh  Annual  Greater  Louis- 
ville Hamfest  will  be  held  on  Sunday, 
September  25,  19 7 7  at  the  Kentucky 
Fair  and  Exposition  Center  with 
marked  exits  off  either  I  65  or  1-264, 
Indoor  exhibitors  area  plus  indoor  or 
outdoor  flea  market  areas.  There  will 
be  meetings  and  forums,  ladies'  free 
bingo,  also  food  and  drinks  available. 
Admission  Es  $2  adults  -  12  and 
under  free.  Flea  market  vendors  pay 
admission  price  plus  $2.00  per  space 
indoor  or  $1.00  per  space  outdoor. 
For  info  contact  Denny  Schnurr 
K4G0U,  241S  Concord  Dr.,  Louisville 
KY  40217,  phone  (502>  634-0619. 


ADRIAN  Ml 
SEPT  25 

The  Annual  Adrian  Hamfest  will  be 
held  on  Sunday  September  25,  1977 
at  the  Lenawee  County  Fairgrounds, 
Adrian,  Michigan.  Prizes  every  hour' 
Grand  prize  drawing  —  3  pm.  Ftea 
market  and  trunk  sates.  Tickets  SI. 50 
advance,  $2.00  at  gate.  Tables  $2.50 
half,  $4.00  futt.  TaJMn  on  31/91  and 
52.  For  more  information  contact 
Adrian  Amateur  Radio  Club.  Box  26, 
Adrian,  Michigan  49221,  (517) 
265-8016. 


NEW  BERLIN  IL 
SEPT  25 

The  Sangamon  Valley  Radio  Club 
will  hold  its  Second  Annual  Hamfest 
on  Sunday,  September  25,  1977  at 
the  Sangamon  County  Fairgrounds, 
New  Berlin,  Illinois,  16  miles  west  of 
Springfield.  Indoor  display  area  and  a 
covered  pavilion.  Food,  refreshments. 


exhibits  and  Ladies'  activities,  Overnite 
camping  on  grounds.  Tickets  $1 
advance;  $1,50  at  gate.  First  prize  — 
Wilson  HT.  Tallin  146.28/88  and 
.62.  Info:  Carole  Churchill  WB9QWR, 
622  Magnolia,  Rochester  I L  62563. 

WILLOW  GROVE  PA 
OCT  1 

The  Mid  Atlantic  States  VHF 
Conference  will  be  held  on  Saturday, 
October  1.  1977  at  the  Tread  way  Inn 
on  Easton  Road  (Route  6 IK  Exit  27 
of  the  Pennsylvania  Turnpike}  in 
Willow  Grove,  Pennsylvania  on  the 
day  before  Harnarama  77  {at  nearby 
Warrington*  Pennsylvania!.  The 
conference  will  be  an  all  day  VHF 
program  moderated  by  prominent 
VHFers.  Advance  registration  EsS2.50 
(includes  admission  to  Harnarama  77 
on  Sunday).  Cocktail  hour  {cash  bar) 
and  get -together  at  6:30  pm.  Buffet 
dinner  at  7:30  pm  is  $8. 00,  Special 
rates  for  rooms  overnight.  For 
advance  registration  contact  Ron 
Whitsel  WA3AXV.  Chairman,  PO  Box 
353,  Southampton  PA  1 8966,  phone 
(21 5)  355-5730.  Advance  registration 
must  be  received  by  September  28, 
1977.  Indicate  motel  registration 
forms  required. 


MEMPHIS  TN 
OCT  1-2 

The  Memphis  Hamfest,  bigger  and 
better  than  the  4,500  who  attended 
last  year,  will  be  held  at  State  Tech- 
nical Institute,  I  40  at  Macon  Road, 
on  Saturday  and  Sunday r  October  T 
and  2.  Demonstrations,  displays, 
MARS  meetings,  flea  market  ladies' 
flea  market,  too!  Hospitality  Room, 
informal  dinners,  XYL  entertainment, 
many  outstanding  prizes.  Dealers  and 
distributors  welcome.  For  further 
information  contact  Harry  Simpson 
W4SCF,  PO  Box  27015,  Memphis, 
Tennessee  38127. 

WARRINGTON  PA 
OCT  2 

The  Mt.  Airy  VHF  Radio  Club  (the 
Packrais]  are  holding  "Harnarama  77" 
at  the  Bucks  County  Drive- In  Theater, 
Route  611  (Easton  Road),  Warring 
ton,  Pennsylvania  on  Sunday,  October 
2,  1977,  8  am  to  4  pm  rain  or  shine. 
Registration  Si  50,  tailgating 
$2,00/space  < bring  your  own  table). 
Talk-in  via  W3CCX  3  on  52.525  and 
146.52,  WR3ACD  on  222-98/224-58. 
WR3ADS  on  147.63/147.03.  and 
WR3AHC  on  147,60/147.00.  Advance 
registration  to  the  Mid  Atlantic  States 
VHF  Conference  includes  admission 
to  Harnarama.  For  information 
contact  Ron  Whitsel  WA3AXV, 
Chairman,  PO  Box  353,  Southampton 
PA  18966,  phone  (215)  355-5730, 


CEDAR  RAPIDS  IA 
OCT  2 

The  Cedar  Valley  Amateur  Radio 
Club  annual  Hamfest  will  be  held 
Sunday,  October  2,  1977*  Top  prizes 
are  Atlas  21  OX  Xcvr.  Witson  1402  SM 
H/TP  Heathkit  HW-B  QRP  CW  Xcvr. 
Clegg  FM-76  Xcvr,  plus  much  more. 
Technical      talks     featuring     Doug 


DeMaw  W1FB-  Manufacturers  and 
dealers  welcome.  Talk  in  on 
146.16A76.  146-52,  3.970,  and  223,5 
MHz-  Advance  tickets  S1.50P  SZ00  at 
the  door  Write  CVARC  Hamfest,  Box 
994,  Cedar  Rapids  IA  52406. 

NEWPORT  NH 

OCT  2 

Autumnfest,  the  first  annual  ham- 
fest of  the  Connecticut  Valley  FM 
Association,  will  be  held  on  October 
2,  1977,  at  the  Community  Center, 
Belknap  Ave.,  off  Rt*  10,  north  end  of 
the  Common,  Flea  market  opens  at  9 
am  —  auction  at  2  pm.  Program 
includes  antenna  gain  contest,  fox 
hunt  on  52  simplex,  frequency  and 
modulation  checks  by  W1RNZ,  and 
talks  and  demonstrations  throughout 
the  day.  Donation:  $1.50  in  advance 
-  $2.00  at  the  door.  Talk  in  on  16/76 
or  on  52  simplex, 

EAST  RUTHERFORD  NJ 
OCT  8 

The  Knight  Raiders  VHF  Club, 
K2DEL,  presents  its  world  famous 
Auction  &  Flea  Market  to  be  held  at 
St  Joseph's  Church  of  East  Ruther 
ford,  New  Jersey,  Saturday.  October 
8,  1977  beginning  at  10  am.  Free 
admission  -  free  parking.  Flea  market 
tables  (in  advance)  $5  full  table.  53 
half  table;  (at  door)  $6  full  tabler 
$3.50  half  taWe,  Directions,  take  RL 
17  north  from  Rf,  3  to  East  Ruther 
ford,  exit  onto  Peterson  Plank  Road, 
follow  to  traffic  light  with  Diner  on 
the  comer,  make  sharp  right,  follow 
for  one  block,  at  light  you  will  see  St 
Joseph's  Church  on  your  right,  make 
right  turn  at  corner  and  enter  parking 
lot  For  further  information  call:  Bob 
Kovaleski  (2 TO)  473-7 1 13,  evenings 
onty*  Talk-in  on  146.52.  Send  reserva^ 
tions  and  make  checks  payable  to; 
Knight  Raiders  VHF  Club  Inc.,  P0 
Box  1054,  Passaic  IN  J  07055  (reserva 
tions  close  October  1 ). 


SHREWSBURY  MA 
OCT  8^9 
The  Heart  Fund  Hamboree  (all 
proceeds  to  be  given  to  the  Heart 
Fund)  will  be  held  on  October  8  and 
9,  1977.  at  Simeon's  Park  on  Route  9 
in  Shrewsbury  MA.  Program  includes 
door  prizes,  trophies,  special  prizes 
and  entertainment.  For  advance 
tickets  send  $1.50  donation  {orders 
must  be  received  by  Sept.  15)  —  $2 
donation  ^t  gate  Senior  citizens  and 
children  12  years  or  under  free.  For 
dealer  space  and  ticket  information 
write:  Central  Mass,  2-Way  Radio 
Assoc.,  P.O.  Box  154,  Northboro  MA 
01532. 

SYRACUSE  NY 
OCT  8 

The  Radio  Amateurs  of  Greater 
Syracuse  presents  the  Syracuse  Ham- 
fest, October  S\  1977  from  9  am  to  5 
pm  at  the  Syracuse  Auto  Auction, 
Route  11,  Nedraw,  New  York.  Easy 
access  from  Route  SI,  5  miles  south 
of  Syracuse.  Food  available  all  day  at 
reasonable  prices.  Lame  exhibitor  area 
and  flea  market  under  cover.  Exhibi 
tors;    SI 3.00    (includes    one    8- foot 


space,  8- foot  table,  two  chairs  and 
admission  to  hamfest  J,  For  further 
information:  General  info  —  RAGS 
Hamfest,  Box  88,  Liverpool  NY 
13088;  exhibitors  —  Dale  Mecomber 
WB2FJC,  Box  87,  Skaneateles  Falls 
NY  13153. 

YONKERS  NY 
OCT  9 

The  Yonkers  Amateur  Radio  Club 
is  holding  "Super  Hamfest  77"  on 
October  9.  1977  {rain  date  Oct  16) 
from  9  am  to  5  pm  at  Redmond  Field, 
Cooke  Avenue  in  Yonkers.  Manufac- 
turers displays,  door  prizes,  raffles, 
refreshments  and  a  general  auction  are 
all  in  store.  Buyers  Slr  sellers  $3  — 
bring  your  own  table.  Talk-in 
146.265,  146.865,  146.52  simplex. 
For  further  information  contact  Doug 
McArtin  WA2AUJ,41t  Bellevue  Ave., 
Yonkers  NY  10703,  (914)  423-0616. 

WINDSOR  LOCKS CT 
OCT  14-16 

The  Region  1  Air  Force  MARS 
Convention  will  be  held  on  October 
14,  15,  16.  1977  at  the  Howard 
Johnson's  Conference  Center,  Center 
Street  Exit  1-91,  Windsor  Locks,  Con- 
necticut. 73  publisher  Wayne  Green 
wilt  be  guest  speaker. 


SAN  MATEO  CA 
OCT  15  16 

The  Greater  Bay  Area  Hamfest  and 
ARRL  Pacific  Division  Convention 
will  be  a  combined  event  this  year 
held  on  Saturday  and  Sunday,  Octo- 
ber 15  and  16  at  the  Royal  Coach  Inn, 
centrally  located  on  the  San  Francisco 
Peninsula  just  off  the  intersection  of 
U,S.  101  and  Route  92  in  San  Mateo. 
For  more  information  contact  the 
Greater  Bay  Area  Hamfest,  Box  751, 
San  Mateo  C A  94401. 


TAYLOR  Ml 
OCT  16 
The  Repeater  Association  of  Down- 
river Amateur  Radio  (R.A.D.A.R.) 
Hamfest  will  be  held  on  October  16, 
1977,  at  the  Kennedy  High  School 
located  in  Taylor,  Michigan,  on  North- 
line  Road,  east  of  Telegraph  (U.S.  24), 
Door  prizes  and  food.  Admission 
S2.0G7YLS  free.  Reserved  tables  SL 
Open  9  am  until  3  pm.  Talk  in  will  be 
on  52-52,  34^94,  93  33.  For  further 
info  write:  R,A*D,A.R«  Inc.  TO  Box 
1023,  Southgate,  Michigan  48195. 


PLYMOUTH  IN 
OCT  30 

The  Radio  and  Electronics  Swap 
and  Shop,  sponsored  by  the  Marshall 
County  Amateur  Radio  Club,  will  be 
held  on  Sunday,  October  30,  1977,  at 
the  Plymouth,  Indiana  National  Guard 
Armory,  located  at  1220  West 
Madison  Street,  from  8  am  to  5  pm. 
Free  tables,  no  charge  for  setup. 
Tickets  S2  at  door.  Food,  drink  and 
door  prices.  Talk-in  on  146,0767  and 
146.52  simplex.  For  further  informa- 
tion contact  Wayne  Zehner  WA9INM, 
Rt  3.  Box  526,  Plymouth  IN  46563. 
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Richard  R.  Parry  W9IF 
3BW25S  Deerpath  Road 
Batavia   IL  60510 


RTTY  RKB 


Revisited ! 


auto  machine  functions 


About  15  ms  after  I 
started  typing  on  my 
Model  15  teleprinter,  I 
realized  that  this  was  not  at 
all  like  typing  on  a  modern 
electric  typewriter.  There 
simply  had  to  be  a  better 
way.  HAL's  RKB-1  electronic 
keyboard  was  a  step  in  the 
right  direction.  However,  it 
still  required  the  time-con- 
suming    and     monotonous 


carriage  return,  carriage 
return,  line  feed,  letters  (CR, 
CR,  LF,  LTRS)  procedure  ai 
the  end  of  each  line.  This 
operation  is  used  by  all  good 
RTTY  aficionados  to  help 
ensure  that  the  machine  is  set 
up  properly  to  print  the  next 
line.  This  article  describes  a 
circuit  that  will,  when  ac- 
tuated, cause  the  RKB-1  to 
perform    the    CR,    CR,    LFf 

Photos  by  Anthony  R.  Donaldson 


LTRS     operation     automati- 
cally* 

Encoding    the    LTRS    Char- 
acter 

The  first  modification 
requires  the  addition  of  a 
LTRS  character.  Encoding 
characters  in  the  keyboard  is" 
performed  by  a  toroid 
matrix.  This  matrix  is  com- 
posed of  seven  toroidal  trans- 


Toroids  TO  through  T6  can  be  seen  above  top  row  of  keys. 


formers  labeled  TO  through 
T6.  The  photo  shows  the  TO 
toroid  located  above  the 
number  9  key.  Toroid  T6  is 
located  above  and  between 
the  number  2  and  3  keys.  The 
remaining  toroids  are 
numbered  consecutively  in 
between.  Toroids  TO  through 
T4  are  used  to  encode  the 
standard  five  bit  Baudot 
code.  Toroids  T5  and  T6  are 
connected  to  a  case-sense 
circuit.  The  purpose  of  this 
circuit  is  to  send  a  LTRS  or 
FIGS  character  automatically 
before  the  actual  character 
depressed  is  sent,  if  necessary* 

Fig.  1  shows  how  a  LTRS 
character,  represented  by 
MMMMM  in  the  Baudot  code, 
can  be  encoded  in  the  RKB-1. 
The  character  is  encoded  by 
connecting  a  thin  enamel 
coated  wire  (approximately 
^30  AWG)  to  pin  20  of  the 
keyswitch  printed  circuit 
board.  This  point  is  located 
directly  above  the  number  0 
key.  It  is  a  common  tie  point 
for  about  30  other  wires.  The 
wire  is  then  passed  through 
the  center  of  toroid  T5.  If 
you  wish  to  actuate  the 
LTRS  character  external  I  y, 
the  wire  must  be  connected 
to  an  unused  key.  I  found  the 
key  to  the  left  of  the  A  key 
to  be  convenient  Should  you 
not  wish  to  access  the  LTRS 
character,  the  wire  is  connect- 
ed directly  to  pin  9  of  the 
7445  shown  in  Fig,  3-  This 
single  wire  acts  as  the  primary 
of  each  toroidal  transformer 
TO  through  T4  are  not  used, 
since  the  Baudot  code  for  the 
LTRS  character  does  not 
contain  any  spaces.  Only 
those  characters  requiring  a 
space  are  fed  through  these 
toroids. 

To  further  illustrate  the 
technique,  should  you  wish 
to  add  other  characters,  Fig, 

2  shows  another  example.  It 
indicates  the  proper  connec- 
tions to  encode  the  FIGS 
character,  MMSMM, 

You  should  be  aware  of, 
but  not  necessarily  concerned 
with,  an  anomaly  in  the  key* 
board.  Since  the  toroid 
primary  of  each  character 
passes     through     either     the 
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LTRS  or  FIGS  torotd,T5  and 
T6  respectively ,  It  is  possible 
when  depressing  either  the 
LTRS  or  FIGS  keys  to  get 
two  LTRS  characters  or  two 
FIGS  characters.  For 
example,  if  you  are  in  the 
figures  case  and  then  depress 
the  LTRS  key,  the  keyboard 
will  produce  a  LTRS  charac- 
ter generated  by  the  case- 
sense  circuit,  toroid  T5,  and 
then  an  additional  LTRS 
character  will  be  generated 
due  to  the  encoding  of 
torojds  TO  through  T4. 

Return  Circuit 

Now  that  we  have  the 
LTRS  character,  we  must 
design  a  circuit  that  will  in 
essence  simulate  magic  fingers 
depressing  the  carriage  return 
key  twice f  followed  by  the 
line  feed  key  and,  lastly,  the 
LTRS  key.  The  circuit  in  Fig. 
3  will  do  just  that.  The  555 
timer  runs  continuously, 
However,  the  7493  binary 
counter  will  not  count  these 
pulses  until  the  0  output  of 
the  7473  j-K  flip-flop  is  low. 
This  occurs  when  the  return 
key  is  depressed.  It  stays  in 
this  state  until  the  automatic 
return  process  is  over*  With 
pins  2  and  3  of  the  7493  low, 
binary  coded  digits  will  be 
sent  to  the  7445  decoder. 
This  will  in  turn  cause  the 
7445  to  act  as  a  distributor. 
Since  the  7445  uses  open 
collector  outputs,  they  may 
be  placed  in  parallel  with  the 
CR,  LF,  and  LTRS  keys  to 
Simulate  the  actuation  of 
these  keys.  The  last  output  of 
the  7445,  pin  11,  is  used  to 
reset  the  7473.  A  convenient 
unused  key  that  may  be  used 


for  the  return  function  is 
located  in  the  extreme  upper 
right  hand  corner  of  the  key- 
switch  board. 

Power  for  this  circuit  is 
derived  from  the  keyboard's 
main  power  supply.  The  foil 
on  the  printed  circuit  board 
separating  T4  and  T5  is  5 
volts  with  respect  to  ground, 
This  is  an  easy  and  con- 
venient point  to  pick  off  the 
power  for  the  circuit 

Adjustments 

The  555  timer  should  be 
adjusted  via  R1  so  that  the 
CR,  CR,  LF,  LTRS  process  is 
fastj  but  not  so  fast  as  to 
cause  the  characters  to  run 
into  each  other.  The  actual 
speed  that  you  set  the  timer 
for  will  be  function  of  the 
baud  rate  you  usually  operate 
at  For  a  baud  rate  of  45.45 
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Fig,  3.  Return  circuit. 


(60    wpm),    the    timer    fre- 
quency will  be  about  12  Hz, 

The  values  of  Rl  and  C1, 
as  shown  in  Fig.  3,  are  pri- 
marily for  60  wpm  operation. 
If  you  operate  the  keyboard 
at  several  speeds,  you  will 
want  to  externally  vary  the 
value  of  Rl  as  you  change 
speeds.  The  main  speed 
switch  that  comes  with  the 
keyboard  is  a  3P4T  switch. 
While  I  have  not  tried  this 
method,  since  I  operate  at 
only  one  speed,  it  seems  like 
making  use  of  this  switch  to 
change  fixed  resistors  would 
be  ideal  for  those  wishing  this 
feature. 


Construction 

The  photo  of  the  foil  side 
of  the  keyswitch  board  shows 
the  construction  method  that 
I  used.  The  circuit  was  built 
on  a  perforated  board  and 
installed  on  the  keyswitch 
board  by  using  standoffs.  The 
board  was  dipped  in  a  coating 
compound,  which  accounts 
for  its  appearance  in  the 
photo. 

The  circuit  has  been  in 
operation  for  about  a  year 
now,  and  I  can't  see  how  I 
ever  got  along  without  it 
May  you  also  have  many 
happy  returns." 


**$$$&** 


...  .....      .   -■-,*,-...■.   ,„■,         ...,,.         ,. 


Return  circuit  is  mounted  to  keyswitch  board  on  standoffs. 
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W,  Edmund  Hood  W2FEZ 
116  W.  Park  St. 
Albion  NY  14411 


Mobile  Antenna 

Tips 


--  for  the  beginner 


This  article  is  directed 
primarily  to  the  novice 
—  the  experienced  amateur 
won't  find  very  much  here 
that  is  new.  Amateurs  have 
been  on  wheels  longer  than 
CB  has  even  existed.  The 
techniques  have  changed 
somewhat  since  the  advent  of 
solid  state  inverters,  so  far  as 
mobile  power  supplies  are 
concerned!  but  antenna 
systems  remain  much  the 
same  as  always,  except  for  a 
few  gimmicks  to  facilitate 
tuning. 

The  mushrooming  popu- 
larity of  VHF  mobile  trans- 
ceivers    augmented     by 


repeaters  has  largely  diverted 
attention  from  what  this 
writer  believes  to  be  a  fas- 
cinating, far  more  challenging 
phase  of  mobile  operation  — 
high  power  at  low  frequency- 
It  is  one  thing  to  power  a 
ten  or  fifteen  Watt  transceiver 
from  a  twelve  volt  car  battery 
and  quite  another  to  supply  a 
100  or  200  Watt  unit  It  is 
one  thing  to  clamp  a  19-inch 
whip  to  the  gutter  or  mount 
it  on  the  roof  for  2  meter 
work,  but  something  else  to 
mount  an  eight  foot  whip  and 
make  it  act  like  a  thirty  or 
sixty  foot  tower!  Operating 
on  two  meters  poses  little  in 


1/8" 

1/4" 

1/2' 

6  feet 

17 

19 

22 

7  feet 

19 

22 

25 

8  feet 

22 

24 

27 

9  feet 

24 

27 

30 

10  feet 

26 

30 

33 

Table  J.  Values  expressed  in  picofarads. 
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the  way  of  noise  problems: 
Tune  up  on  75  in  a  car  and 
you  pick  up  every  spark  plug, 
power  line,  and  neon  sign  for 

miles  around  * . .  unless  you 
know  what  to  do  about  it* 

Let  us,  then,  examine  the 
various  problems  one  at  a 
time,  beginning  with  what 
most  mobile  enthusiasts  find 
to  be  the  touchiest  part  of  a 
mobile  rig  -  the  antenna, 
Amateurs  have  long  been 
operating  mobile  on  every 
band  from  1 60  meters  on  up. 
We  do,  however,  need  to  have 
an  antenna  that  is  resonant, 
and  a  resonant  antenna  is 
usually  a  quarter  wavelength 
or  multiple  thereof.  How, 
then,  can  we  fit,  say,  a 
75  meter  antenna  on  a  car? 
Somehow  I  can't  imagine  a 
Volkswagen  going  down  the 
road  with  a  65-foot  whip  on 
the  rear  bumper.  In  fact,  few 
mobile    antennas    are    much 
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more  than  eight  feet  long. 

The  secret  lies  in  the  fact 
that  an  eight  foot  whip,  being 
less  than  a  quarter  wave- 
length, presents  a  capacitive 
load  to  the  transmitter.  But 
wait*  A  capacitor  has  at  least 
two  elements.  Where  is  the 
other  one? 

The  other  side  of  the 
capacitor  is  the  ground.  In 
our  case,  it's  the  car  body, 
which,  incidentally,  is  the 
worst  possible  ground  plane 
you  can  have  at  these  fre- 
quencies- Still,  itTs  the  only 
ground  available,  so  we  have 
to  make  the  most  of  it. 

In  Fig+  1  we  see  the  way 
the  capacity  is  distributed, 
While  a  formula  exists  to 
calculate  the  capacity,  it  is  a 
monster,  and,  for  eight  foot 
whips,  it  has  long  since  been 
calculated.  See  Table  1  for 
the  values  as  they  work  out 
for  various  diameter  whips. 

OK,  then,  we  have  it 
established  that  a  whip  of 
known  dimensions  presents  a 
definite  value  of  capacity  at 
the  feed  point.  Now,  if  we  add 
an  inductance  of  the 
proper  amount  to  resonate 
the  whip  to  the  operating 
frequency,  the  antenna  is 
resonant  and  satisfies  the 
prime  requirement  of  an 
efficient  radiator. 

This  inductor  is  added, 
either  at  the  base  where  it 
utilizes  the  full  amount  of 
capacity  and  is  therefore  a 
lower  value  of  inductance,  or 
at  the  center  where  more 
inductance  is  required,  but  it 
distributes  the  antenna 
current  more  evenly.  (See 
Fig.  2.) 

The  novice  who  has  grad- 
uated from  CB  will  recognize 
this  as  what  many  CBers  call 
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a  booster  coiL  Whatever  name 
it  is  called,  it  simply  resonates 
the  antenna  to  make  it  an 
electrical  quarter  wavelength. 
On  the  lower  frequency 
bands,  base- loaded  antennas 
are  preferred  when  the 
antenna  is  mounted  on  the 
trunk  lid,  and  center  loading 
is  generally  preferred  with 
fender  or  bumper  mounting. 
Of  course,  there  are  excep- 
tions, mostly  depending  on 
an  individual's  personal 
tastes, 

With  the  problem  of 
resonating  the  antenna 
solved,  there  is  yet  another 
hurdle  to  jump.  At  these  fre- 
quencies, an  eight  foot  whip, 
even  if  it  is  resonant,  presents 
a  very  low  radiation  resis- 
tance. Consequently,  the 
greater  part  of  the  impedance 
it  presents  to  the  transmitter 
is  resistive,  and  even  then  the 
impedance  can  be  consid- 
erably lower  than  the  50 
Ohm  output  of  the  trans- 
mitter. While  some  manu- 
facturers offer  lower  than 
normal  impedance  cable, 
there  is  a  better  way  to  solve 
the  problem. 

An  inductor  or  a  capacitor 
can  be  connected  directly 
across  the  feed  point  to 
increase  the  impedance  to  50 
Ohms.  Now  I  know  this  goes 
across  the  grain  of  the  average 
novice's  knowledge  of  ac 
theory.  However,  it  does 
work.  Don't  ask  me  why.  I'll 

confess  that  I  can't  fully 
explain  it  even  though  I've 
written  a  book  on  antennas. 
The  reasoning  behind  it  is 
contained  in  a  fiendish  device 
called  a  Smith  Chart,  a  round 
chart  of  reactance  and 
impedance  values  which,  after 
25  years  in  ham  radio,  I  still 
don't  fully  understand.  In 
that   respect,    1    belong  to   a 


very  large  club  which 
excludes  only  engineers 
specializing  in  antennas. 
However,  I've  found  to  my 
satisfaction  that  it  does  work, 
and  you  will  too,  if  you  try 
it.  {See  Fig.  3.) 

Approximate  values  are 
given  for  the  lower  amateur 
bands,  using  either  base  or 
center  loading.  These  values 
do  have  considerable  toler- 
ance, unless  you're  finicky 
over  swr.  Even  then,  they're 
not  extremely  critical. 
Heathkit,  for  example, 
recommended  a  .001  capac- 
itor on  75  meters,  which  is 
quite  easy  to  get.  The 
optimum  value,  however,  is  in 
the  neighborhood  of  .00095. 
The  .001  works  quite  well, 
however.  (See  Fig,  4.) 

Once  everything's  con- 
nected, there  remains  the  job 
of  tuning  up.  I  don't  want  to 
frighten  you  away,  but, 
unless  you  have  the  right 
equipment,  the  initial  tune-up 
of  a  low  band  mobile  antenna 
can  be  a  stinker.  Don't  even 
consider  it  unless  you  have  an 
swr  meter  and  a  grid  dipper 
or  equivalent. 

Tuning  Up  a  Mobile  Antenna 

Position  the  vehicle  where 
it  will  be  clear  of  substantial 
objects  (houses,  trees,  etc.) 
for  a  radius  of  at  least  1/8 
wavelength.  Couple  the  dip 
oscillator  into  the  base  of  the 
antenna,  either  by  coupling 
into  the  matching  inductor, 
or  by  adding  a  small  loop  of 
wire  between  the  base  of  the 
antenna  and  the  matching 
capacitor  as  shown.  Adjust 
the  telescoping  top  section  of 
the  antenna  until  the  dip 
oscillator  indicates  resonance. 
(See  Fig.  5.)  It  may  be 
necessary  to  add  or  remove  a 
turn   or  two  on  the  loading 
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inductor. 

At  this  point  I  may  add 
that  in  25  years  of  amateur 
radio,  I've  yet  to  find  a  dip 
oscillator  whose  calibrations 
can  be  trusted.  It  is  best  to 
tune  in  the  signal  of  the  dip 
oscillator  on  a  calibrated 
receiver  so  you  will  know 
where  you  are  in  the  fre- 
quency spectrum* 

Once  the  antenna  is  set 
into  the  right  ball  park  with 
the  dip  oscillator,  the  next 
thing  to  do  is  to  key  the 
transmitter  at  low  drive  and 
measure  the  swr.  Then  adjust 
the  telescoping  section  of  the 
antenna,  a  quarter  inch  at  a 
time,  measuring  the  swr  after 
each  change j  until  you  reach 
the  point  where  the  swr  is 
minimum.  This  done,  you 
can,  if  you  really  Insist  on  a 
very  low  swr,  juggle  the 
matching  capacitor  or 
inductor  in  5  or  10%  steps  to 
the  point  where  swr  is 
immeasurably  low. 

Sounds  simple,  doesn't  it? 
The  steps  are  very  basic,  yet 
the  process  is  so  extremely 
critical  that  it  can  be  a 
frustrating  experience.  A 
quarter  inch  difference  in 
antenna  length  at  the 
operating  frequency  can  push 
the  swr  up  to  2  with  75  meter 
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operation*  On  160  meters, 
the  total  bandwidth  with  a 
given  antenna  length  is 
scarcely  enough  to  accom- 
modate two  SSB  voice 
channels.  If  you're  trans- 
mitting while  in  motion  and  a 
truck  passes,  you  can  see  the 
swr  momentarily  go  way  up. 

Now  I've  discussed  the 
tune-up  process  on  75  and 
1 60  meters  where  the  most 
difficulty  is  experienced.  As 
you  go  into  higher  bands,  the 
tuning  becomes  iess  critical. 
Generally  speaking,  40  is  the 
more  popular  band  for  low 
band  mobile  operation.  It 
is  high  enough  in  frequency 
to  minimize  noise  problems, 
and  low  enough  for 
impressive  DX  operation. 

The  mention  of  noise 
brings  In  the  second  biggest 
bugaboo  of  mobile  operation 
—  the  biggest  one  after  you 
conquer  the  antenna.  For 
some  reason,  most  natural 
and  man-made  static  is  verti- 
cally polarized.  Since  you 
have  a  vertical  antenna,  it  is 
like  having  a  noise  magnet. 
On  75,  the  noise  can  be  mur- 
der, especially  when  you  are 
driving  along  a  rural  road 
where  the  power  company  is 
too  tight  to  properly 
maintain  their  insulators  and 

Matching  Element 
(Center-loaded) 
1 100  pF,  5,73  uH 
920  pF,  1.8  uH 
560  pF,  0.85  uH 
290  PF,  0.44  uH 
130  pFf  0.43  uH 


Matching  Element 

(Base-loaded) 
2000  pF,  3,7  uH 
1000  pF,  1.4  uH 
660  pF,  0,72  uH 
390  pF,  0.31  uH 
220  pF,  0.25  uH 
CB  —  none  needed.  8-foot  whip  naturally  resonant: 
above  CB  —  !4  wave  whip  less  than  3  feet 


Fig.  4.  For  a  base-loaded  whip?  the  loading  coil  inductance  can 
he  determined  by  calculating  a  series  tuned  circuit  consisting 
of  the  whip  capacity^  the  matching  capacity  or  inductance, 
and  the  loading  inductance.  Use  the  formula: 


L  = 


(27F)2c 


For  a  center-loaded  whip,  the  loading  coil  inductance  can 
be  determined  by  calculating  a  series  tuned  circuit  consisting 
of  half  the  whip  capacity,  all  the  matching  inductance  or 
capacity^  and  the  loading  Inductance.  Use  the  same  formula. 

When  the  antenna  is  inductively  matched^  L  In  the  formula 
is  the  sum  of  the  loading  coil  inductance  and  the  matching 
inductance. 

When  the  antenna  is  capacltively  matched,  C  in  the  formula 
Is  the  series  result  of  the  whip  capacity  and  the  matching 
capacity 


Fig.  3. 


c  = 


C1C2 
C1+C2 
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transformers.  Here  in  western 
New  York  State,  for  example, 
a  certain  rural  road  between 
the  villages  of  Mount  Morris 
and  Nunda  is  known  among 
mobile  hams  for  the  20  over 
S9  roar  it  produces  in  their 
receivers.  The  power 
company  tightwads  must  be 
wasting  a  tremendous  amount 
of  energy  there. 

If  power  lines  were  the 
only  noise  worry,  mobile 
hams  would  have  it  made. 
Unfortunately,  however, 
there  are  numerous  other 
sources  of  noise.  Mother 
Nature  is  one  of  them.  Pve 
seen  the  S-meter  climb  to 
over  40  above  9  when  there 
were  thunderstorms  in  the 
area.  On  one  occasion,  as  I 
was  hearing  the  results  of  a 
storm  in  the  area  of  Buffalo 
50  miles  from  where  1  was,  I 
noticed  a  steady,  whining 
roar,  not  too  unlike  the 
sound  of  rain  on  a  tin  roof. 
My  rider  said  it  was  caused  by 
a  tornado,  and  I  pooh-poohed 
the  idea.  The  next  day  the 
papers  said  that  a  small 
funnel  had  been  spotted  in 
Erie  county,  (t  hadn't 
touched  the  ground,  but  my 
receiver  had  picked  it  up  50 
miles  away. 

Even  Mother  Nature  can, 
at     times,     quiet     down. 


TO 
FILTER 


Fig.  7(a).  Typical  vibrator 
power  supply.  The  vibrator 
coif  and  interrupter  contact 
have  been  omitted  for  simpli- 
fication. 


However,  the  mobile  ham  is 
carrying,  in  addition  to  his 
own  transmitter,  4,  6,  or  8 
miniature  spark  transmitters, 
and  he  can't  drive  away  from 
them.  Now,  you  can't  very 
easily  fight  the  power 
company  or  Mother  Nature, 
but  you  at  least  have  a 
fighting  chance  against  the 
noise  generated  by  your  car. 

Noise  can  be  produced, 
not  only  by  the  spark  plugs, 
but  also  by  the  alternator, 
regulator,  distributor,  signal 
lights,  horn,  and  even  by  the 
tires.  Here  is  one  place  where 
the  extreme  popularity  of  CB 
has  helped  us.  With  all  those 
CB  radios  around  trying  to 
pick  5  Watts  out  of  the  air, 
ignition  interference  suddenly 
gained  high  priority  on  the 
consumer  market.  Conse- 
quently, ignition  suppressor 
kits  are  available  almost 
anywhere. 

Before  you  install  ignition 
suppressors  in  your  car,  ii 
might  be  wise  to  look  under 
the  hood.  Some  spark  plugs 
have  suppressors  already  built 
in.  Some  ignition  wiring  has 
suppression  built  in.  If  you 
add  suppressors  to  a  system 
that  already  has  suppressor 
plugs  and  suppressor  wiring, 
you  might  end  up  suppressing 
the  spark  that  makes  your 
engine  go.  (See  Fig.  6.) 


TO 
ER 


Fig,  7(b).  Synchronous  vibra- 
tor power  supply  in  which  an 
extra  pair  of  contacts  pro- 
vided react/fication. 
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Fig.    6.    For  additional  suppression^    coil,    distributor,    and 
ignition  wiring  can  be  shielded. 


Shielded  ignition  kits  are 
available.  I've  seen  some 
advertised  in  73  Magazine,  If 
this,  together  with  all  the 
steps  recommended  in  Fig.  6, 
Isn't  satisfactory,  there  is  still 
more  you  can  do.  Bond  the 
hood  and  the  car  body 
together  with  lengths  of 
heavy  copper  braid  on  either 
side  near  the  hinges,  Also 
ground  the  trunk  lid  in  the 
same  way.  Connect  the 
engine  block  to  the  car  body 
with  another  length  of  braid, 
and  ground  the  rig  in  the 
same  way-  Grounding  the 
axles  to  the  car  body  can 
suppress  wheel  static.  Few 
amateurs  have  to  take  all 
these  steps,  but,  on  the  other 
hand,  no  two  amateurs  have 
the  same  problems. 

Finally,  we  come  to  the 
power  supply,  and  it  is  here 
that  the  state  of  the  art  has 
seen  the  most  dramatic 
changes  in  the  last  couple  of 
decades.  Right  after  World 
War  II,  solid  state  inverters 
were  yet  to  be  invented,  so 


amateurs  had  to  use  other 
means  of  providing  the 
needed  high  voltages  for  their 
rigs.  Two  types  of  supplies 
were  used:  vibrators  and 
dynamotors,  and  they  still 
provide  the  answer  for  the 
high-power  men. 

The  vibrator  supply  used  a 
vibrating  set  of  contacts  to 
chop  the  dc  current,  which 
was  then  fed  into  a  trans- 
former- At  one  time  there 
were  more  different  types  of 
vibrators  than  there  were 
circuits  to  use  them  in.  Some 
even  featured  an  extra  set  of 
contacts  to  rectify  the  high 
voltage.  See  Fig.  7(a).  They 
had  one  main  disadvantage  in 
the  large  current  demand 
which  couid  quickly  drain  a 
battery. 

A  dynamotor  is  a  motor 
operating  at  the  battery 
voltage  which  then  drives  a 
generator  to  produce  the  high 
voltage.  Some  produce  115 
volts  ac,  from  which  any  rig 
could  easily  be  operated. 
These  have  the  disadvantage  of 
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Fig.  8.  Simplification  of  a  dc  to  dc  converter.  The  transistors 
form  an  oscillator  circuit  with  the  transformer  providing 
feedback  and  transforming  the  voltage  of  the  ac  thus  gen- 
erated. Except  for  filter  capacitor  values,  which  are  smaller 
due  to  the  higher  ripple  frequency,  the  filter  and  regulation 
circuits  are  the  same  as  in  a  conventional  supply.  Commercial 
manufacturers  often  use  a  more  sophisticated  oscillator  circuity 
employing  a  starter  circuit  to  ensure  that  the  oscillator  always 
starts  oscillating  when  the  unit  is  turned  on. 
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high  current  drain  as  well  as 
the  arcing  commutator.  I've 
heard  of  a  fellow  in  Buffalo 
who  once  tried  to  mount  a 
dynamotor  in  his  trunk.  He 
very  carefully  drilled 
mounting  holes  in  the  trunk 
floor  —  right  through  the  top 
of  the  gas  tank.  He  did  a  neat 
job  of  installation  and  drove 
about  for  a  while,  unknow- 
ingly filling  his  trunk  with 
fumes.  Then  he  keyed  the  rig 
and  blew  his  trunk  lid  clean 
off. 

Nowadays     most     mobile 


power  supplies  utilize  solid 
state  inverters.  An  inverter  is 
simply  an  oscillator,  usually  a 
particular  variety  of  astable 
multivibrator  circuit  em- 
ploying the  primary  of  the 
power  transformer,  coupled 
into  a  feedback  secondary 
winding.  Alternating  current 
is  produced  in  the  trans- 
former primary  by  the 
flip-flop  action  of  the  tran- 
sistors and  transformed  to  the 
desired  voltages,  after  which 
it  is  rectified  and  filtered  in 
the     conventional     manner. 


Filter  capacitors  are  usually 
smaller  than  those  in  ac 
supplies,  since  the  oscillator 
operates    at    a    much    higher 

frequency  than  60  Hz,  The 
multivibrator  circuit  is  pre- 
ferred over  a  sine  wave 
producing  circuit,  since  the 
transistors  in  a  square  wave 
circuit  waste  much  less 
power.  However,  the  square 
wave  requires  a  slightly 
different  transformer,  and  the 
supply  must  be  well  shielded 
to  prevent  radiation  of  rf 
interference.  {See  Fig.  8.) 


As  a  general  rule,  most 
hams  prefer  to  buy  their 
power  supply  and  antenna. 
While  there  is  nothing  that 
exotic  about  these  devices, 
the  requirement  of  rugged 
construction  discourages 
many  home  brew  enthusiasts 
who  don't  have  access  to  a 
machine  shop.  As  for  power 
supplies,  in  all  too  many 
cir  cum  stances,  the  trans- 
former is  designed  specially 
for  the  manufacturer  of  a 
supply  and  is  unavailable  to 
the  general  public.  ■ 
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Before  the 

FEDERAL  COMMUNICATIONS 

COMMISSION 

Washington  DC  20554 

DOCKET  NO.  21116 

In  the  Matter  of 

Amendment  of  Part  2  of  the 
Commission's  Rules  to  prohibit 
the  marketing  of  external  radio 
frequency  amplifiers  capable  of 
operation  in  any  frequency  from 
24  to  35  MHz 

To:  The  Commission 

OPPOSITION  TO  PROPOSED 
RULEMAKING 

The  American  Radio  Relay  League, 
Incorporated,  the  nationwide  nonprofit 
organization  of  almost  140.000  amateur 
radio  operator's  and  enthusiasts  in  !he  United 
States,  submits  its  opposition  to  th«  Notice 
of  Proposed  Rule  Making  released  February 
28,  1977  142  F.H  12203}.  and  requests  sairi 
proposal  not  be  adopted. 

In  support  whereof  the  following  ts 
respectfully  submitted: 

r 

Summary  of  Comments 

Thi?  proposal  to  prohibit  the  marketing  of 
external  radio  frequency  amplifiers  capable 
of  operation  on  any  frequency  from  24  to 
35  MHz,  including  the  28  29.7  MHi  amateur 
band,  is  ill-conceived  and  impractical  and,  if 
adopted,  not  only  wilt  not  reduce  the 
unlawful  use  of  such  devices  by  the  undi&ci- 
plmtd  Gb&rs  Band  fCB)  Radio  Servke,  but 
alio  will  have  a  moit  severe  impact  upon  and 
unfairly  penalize  the  innocent,  law-abiding 
and  tc  If -regulating  Amateur  Radio  Service. 
The  time  has  corns  —  indeed,  it  is  long  past 
-  for  the  Commissi  oners  and  the  Commis- 
sion's staff  V3  concede  that  rules  without 
affective  enforcement  are  not  worth  the 
paper  upon  which  they  are  written. 

The  slate  of  the  an  is  such  that,  unless 
such  devices,  including  the  components,  at* 
manufactured  in  strict  conformance  to  a 
design  either  developed  or  specified  by  the 
Commission,  any  circuitry  designed  to  pre- 
vent operation  on  frequencies  from  24  to  35 
MHr  may  be  easily  cicumvented  by  persons 
with  only  minima!  technical  knowledge  and 
experience-  The  Commission  never  has 
engaged  ]n  the  development  and  design  of 
equipment,  and  does  not  now  propose  to  do 
so.  In  fact,  the  Commission  may  lack  statu- 


tory authority  to  engage  in  such  activities, 

The  League,  as  the  only  responsible 
spokesman  for  a  substantial  number  of  the 
nearly  300,000  licensed  amateur  radio 
operators  in  the  United  States,  for  years  has 
been  and  continues  to  be  extremely  con- 
cerned about  the  undisciplined  nature  of  the 
27  MHz  CB  service,  the  inability  of  the 
Commission  to  enforce  its  rules,  and  the  lack 
of  Administration  and  Congressional  support 
of  the  Commission's  efforts.  Most  unfortu- 
nately, efforts  of  local  jurisdictions  to  elimi- 
nate interference  to  television  reception 
(TV I)  from  the  27  MHz  CB  serving  have  had 
the  practical  effect  of  most  severely  penaliz- 
ing the  amateur  radio  operators  in  those 
jurisdictions.  Numerous  construct iva  sugges- 
tions and  proposals  made  by  the  League 
over  the  years  have  been  ignored.  The 
League  im p! ores  the  Commission  not  to  give 
similar  treatment  to  the  comments  in 
opposition  to  the  instant  proposal. 

The  Commission  is  required  to  act  m  the 
public  interest,  A  mere  assertion  that  the 
public  interest  will  be  served  by  the  adop- 
tion of  rules  such  as  proposed  will  not 
suffice:  the  Commission  must  demonstrate  a 
reasonable  possihiliiv  that  any  new  rules  are 
practical  and  stand  a  reasonable  chance  of 
producing  the  desired  result.  The  League 
seriously  doubts  that  any  such  showing  can 
be  made. 

II 

Circuits  Intended  To  Prevent 

24  35  MHz  Operation  Can  Be 

Easily  Circumvented 

At  the  time  the  Commission  adopted  the 
present  Section  28 16  of  its  Rules  in  107f>,1 


external  radio  frequency  amplifiers  almost 
without  exception  employ erj  an  output  cir- 
cuit tuned  to  the  operating  frequency.  Oper- 
ation on  several  frequency  bands,  e.g.,  the 
3.5,  7,  14.  21*  and  28  MHz  amateur  bands, 
usually  was  accomplished  by  switching  into 
or  out  of  the  tuned  circuit  inductance, 
capacitance,  or  both. 

About  that  time,  amplifiers,  both  internal 
and  external,  employing  broadband  radio 
frequency  transformers  and  capable  of 
operation  on  any  frequency  between  3-5  and 
29.7  MHz  without  any  tuning  adjustments 
appeared  on  the  market.  Thus,  these  ampli- 
fiers met  the  exemption  of  Section  2-815 
and  hundreds  are  manufactured  and  sold 
each  day  to  CB  operate* v 2. 3 

After  explaining  that  the  "24  MHr  and 
35  MHz  limits  were  chosen  so  that  practical 
circuitry  could  be  used  to  achieve  adequate 
suppression  of  radio  frequency  energy 
appearing  on  the  CB  frequencies"  with  only 
"a  minimum  effect  upon  the  licensees  of 
other  services"  (Notice,  para.  61,  the  Com* 
mission  states  as  follows: 

9.  Comments  are  also  solicited 
concerning  the  practicality  Of  such  a 
prohibition  and  possible  techniques 
which  would  be  used  to  produce  such 
an  amplifier.  Such  comments  should 
a  ho  address  the  problems  associated 
with  preventing  the  few  unscrupulous 
manufacturers  from  including  such 
features  as  accessible  wiring  which  can 
be  cut  to  provide  operation  on  the 
prohibited  frequencies,  controls  both 
externa*  and  internal  which  could 
provide  for  operation  on  these  fre- 
quencies, or  any  other  concepts  which 
could  be  used  to  circumvent  this 
prohibition. 

MoSI  unfortunately,  there  are  not  readily 
available  at  this  time  circuitry  and  tech- 
niques which  cannot  be  easily  circumvented 
by  in  unscrupulous  dealer,  service  techni 
dan,  or  user,  unless  the  Commission  has  the 
leoaL  authority  to  specify  certain  manufac- 


turing techniques  such  as.  perhaps,  encap- 
sulated tuned  circuits  or  transformers 
which  not  only  are  inaccessible  but  afso 
cannot  be  substituted  or  bypassed.  The 
League  knows  of  no  provision  of  the 
Communications  Act  of  1934,  as  amended, 
which  gives  the  Commission  authority  ovoi 
manufacturing  design  and  techniques  except 
for  home  television  receivers  which  must  be 
capable  of  reception  of  all  VHP  and  UHF 
television  channels.4 

The  frequency  of  tn  amplifier  designed 
for  operation  on  frequencies  immediately 
below  24  MHz  and  employing  at  least  one 
tuned  circuit  can  easily  be  increased  to  27 
MHz  by  reducing  either  the  inductance  or 
capacitance,  or  both,  of  the  tuned  circuit 
Reductions  in  inductance  can  be  accom- 
plished by  any  of  several  simple  techniques 
such  m  increasing  the  spacing  between  turns, 
changing  a  tap,  or  shorting  a  turn.  Reduc- 
tions in  capacitance  can  be  accomplished  by 
inserting  another  capacitor  in  series  with  the 
tuning  capacitor,  by  removing  a  plate  from  a 
variable  an  capacitor,  or  by  decreasing  the 
meshing  of  plates  of  a  variable  air  capacitor 
The  frequency  of  an  amplifier  designed  for 
operation  on  frequencies  Immediately  above 
35  MH;  and  employing  at  least  one  tuned 
circuit  can  easily  be  decreased  to  27  MHz  by 
increasing  either  the  inductance  or  capaci- 
tance, or  both,  of  the  tuned  circuit.  In- 
creases In  inductance  can  be  accomplished 
by  inserting  magnetic:  material,  such  as  a 
powdered  iron  core,  m  the  field.  Increases  in 
capacitance  can  be  accomplished  merely  by 
adding  another  capacitor  in  parallel  with  the 
capacitor  of  the  tuned  circuit. 

The  frequency  response  of  the  necemlv 
developed  broadband  transformer  type 
amplifiers  can  best  be  limited  by  employing 
a  low  pass  filter  in  amplifiers  designed  for 
operation  on  frequencies  below  24  MH?.  and 

Continued  on  page  166 


§  3.815  External  radio  treQuencv  po«w  emp//- 
(a)   Ai    used    m   thn  Pert,  an   ctifvnef    radio 

IrftauvncY  power  amplifier  nany  device  w*i*h,  III 
VHtmti  uwl  in  conjunction  with  *  radio  nmmiBUm 
asa  signal  source  <t  capable  of  unpfificMriari  of  that 
fjgn«i,  and  12}  n  not  an  integral  part  of  a  radio 
trenifnuier  as  manufactured 

fbl  Attar  January  23,  T975.  no  person  inall  («H 
or  lea*e,  or  offer  lar  tale  or  taaSe  [including 
advertising  for  sain  or  lease},  or  import,  ihip  or 
distribute  for  the  purpose  of  telling  ur  leairng  or 
DfleUnft  for  sale  or  lease,  any  tutorial  radio 
irtKjucncv  power  am  pill  I  «r  capable  ol  use  with  a 
eransmiiifli  opera  ted  on  any  frequency  or  fre- 
quencies between  24  00  MHi  and  35,00  MHe. 
Typ*  accepted  erlfrfn*!  radio  frequency  pawW 
amplifiers  AS  defined  herein  may  not  be  mar** tea 

•iter  August  tz.  t975 

id  Tn»  proscription  m  paragraph  tbl  of  this 
section  ih#ll  not  appi y  m  the  c=?  o'  any  entwnal 
radio  iraguency  power  amplifier  capable  of  use 
w«th  a  transmitter  m  the  amateur  frequency  bends 
28  0O-  79  70  MHj?  il  the  amplifier  is  an  Integral  port 
of  a  unii  or  device  having  incorporated  rfief  e  power 
amplification  capability  In  the  bandi  7000-7300 
IcHf,  V4.rjflai4,350  m*  and  21 .00-21.46  MHj 

Id  I  The  proscription  in  paragraph  lb)  of  this 
jecuon  thalt  not  apply  in  the  marketing  to  unother 
I  learned  amateur  radio  operator  ol  any  single  hand 
axlernal   radio  frequency   power    am pJ  <  hot    Tabu 


cated  in  not  more  than  one  unit  of  the  ami  modal 
by  any  licensed  Amateur  radio  operator,  whoa* 
license  affords  him  ihe  privilege  erf  operating  on 
amateur  frequencies  bet  wen  1 .80  and  29  00  MH*. 
lor  h*  own  personal  us*  ai  hti  licensed  amateur 
r  ad *>  Station 

"  The  Nonce  of  Proposed  Rtffe  Making  in  rhts 
proceeding  elates,  in  pertinent  part, »  follow* 

3.  To  illustrate  the  manner  in  which  the  new 
rules  wore  circumvented,  Almost  immediately  altar 
the  Report  and  Order  )  Docket  No.  201  IB.  40  F.H. 
12431  wat  1  pleased,  them  nppe&r&d  on  Iho  mark*] 
a  darken  commonly  called  a  "broad band  linear."' 
The»  devices,  may  be  connected  to  meet  the  iti  ici 
letter  of  out  Rules,  innimuch  as  ihay  daim  to 
provide  for  operation  on  the  frequency  bench 
specified  under  our  exemption.  However,  these 
device*  have  an  even  greater  potential  for  «nier 
tervncf    due    to    the    higher    levels   of    tpunous 


4.  The  advertisements  lor  external  ladio  <re 
cHicnev  amplifier  a  generally  carry  a  specific  d* 
ciaimei  to  the  effect  thaf  "Use  of  tfm  eouipmani  n 
nor   permitted  in  the  Cmferrs  Band   ECBl   Radio 

Snruim  m  the  United  Stataa/'  Howeym .  the  tup- 
phen  of  iuch  equipmem  coriJtsterttly  plixro  their 
advert  itptYtents  in  publico  lions  which  cat  at  Xo  the 
CB  operator  and  seldom,  it  ever,  advertise  in 
puriliCMliAnis  ihat  cater  to  amateur  operaton  wfio 
could    ute    iuch    power    ampbfrers   legally     Thus. 


some  equipment  supplied  we  frt  to  comply  only 
with  the  Uriel  letter  of  (he  low,  and  ai  the  same 
time  dmedard  the  sprtil  of  the  law,  encouraging 
subwersKMi  of  the  Commtauon's  tegulaifoni  and 
tt  lorn  in  improving  the  quality  of  The  Ci  lira  fa 
Band  lor  aU  Ikaiuaon.  This  ti  our  ne*i  step  m 
■ncraasing  the  ^eveJ  af  regulation  applicable  to  the 
marketing  of  external  RF  power  ampliffeaitL 

A  recant  report  m  a  reputabla  electronic  mdmTry 
publication  stated  that  a  ungle  mamilaelurar  a 
producing  6.000  dmphfkeri  each  weeV  Another 
publie4tiPrj  rcceriily  irttimatgd  that  at  lean 
4,E)00rE)(>Q  ^utionaare  opetfllirvy  with  power  tar  In 
•x  11I  rhe  fl  WQttl  output  permitted  by  the 
Ptulet, 

Section  303 (sJ   of  the  Communtcstioris  Act  «■ 
1934.  at  amended,  provide*  ai  follows 

§  303,  Except  at  otherwise  provided  in  this 
chaprar.  the  Ccwnrmseion  'rgm  time  rp  time,  as 
public,  convenience.  iru*>e4T,  0*  necessity  r«quit  et. 
shelf- 


Is}  Have  authority  10  rsqufre  that  apparel  us 
designed  10  receive  teln union  picture!  broadcase 
simultaneously  with  lound  he  capable  of  ade- 
quaLdty  receiving  all  Irequdncias  allocated  bv  tho 
CommlKibn  10  tulevmion  broadcasting  wbtin  sunh 
ripparittut  1 1  shipped  in  ioi«rsuiiE  commerce,  or  is 
imported  Irom  any  foreign  country  into  the  Uniied 
States,  tm  sale  or  resale  to  the  pubbc- 
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Dave  Ingram  K4TVJJ 
Eastwood  Village,  #604  No. 
Rt.  11 1  Box  499 
Birmingham   AL  S5210 


Super  Wilson 


--  several  useful  modifications 


Super  Wilson,  with  the  modifications  described  in  the  text,  is 
compact  and  original  in  appearance.  The  Digitran  pad  and  full 
length  antenna  are  shown. 


One  of  the  most  flexible 
means  of  enjoying  ham 
radio  today  is  with  the  use  of 
a  small  two  meter  handie* 
talkie.  The  capability  of  these 
rigs  appears  to  be  limited 
only  by  one's  imagination. 
You  can  carry  them  any- 
where and  experience  inter- 
ference-free operation  on  a 
moment's  notice*  Likewise, 
the  enjoyment  of  HT 
operation  can  be  substantially 
increased  if  you  add  a  few 
personal  touches  to  your 
unit. 

The  following  information 
describes  such  expansions 
that  I  added  to  my  Wilson 
1405  SM,  These  modifica- 
tions are  equally  applicable  to 
other  handie-talkies  which  are 
presently  available.  You  can 
mix  and  match  these  mod- 
ifications as  desired* 

As  1  previously  owned  an 
elaborate,  but  low  power,  HT 
(Motorola  HT  100  modified 
for  1  Watt  on  4  frequencies  as 
described  in  November,  1973, 
73  Magazine,  page  77 }t  I 
decided  that  my  next  HT 
should  run  the  highest  power 
reasonably  available.  Wilson's 
5  Watt  unit  was  the  logical 
choice*  After  hassling  with 
some  minor  purchase  prob- 
lems for  a  couple  of  months, 
I  finally  found  time  to 
modify  the  Wilson.  Modifica- 
tions included:  1 )  a  special 
touchtone  encoder,  2) 
carricr/"onM  indicator,  3)  ex- 
tendable full  length  whip,  4) 
external  antenna  adaptor,  5) 


remote  mike,  6)  alternate 
blinker,  and  several  other 
additions  which  will  be  dis- 
cussed briefly  at  the  end  of 
this     article. 

Touchtone  Encoder 

The  touchtoneTM  encoder 
consists  of  two  parts;  a  small 
<£SME"  encoder  manu- 
factured by  Data  Signal >  Inc., 
2403  Commerce  Lane, 
Albany  GA  31707,  and  a 
Digitran  touch  pad  obtained 
from  Pipo  Communications, 
Box  3435,  Hollywood  CA 
90028,  The  "SME"  was 
chosen  because  it  perfectly 
filled  the  Wilson's  only  avail- 
able free  space,  because  the 
two  tone  levels  could  be 
independently  adjusted  (a 
necessity  with  the  1405  SM), 
and  because  of  its  previous 
outstanding  performance.* 

The  newly -announced 
Digitran  pad  caught  my  eye 
because  of  its  positive  snap 
action,  small  size,  and  rugged 
construction.  Mating  these 
two  units  and  mounting  them 
in  the  Wilson  can  be  a  time- 
consuming  project  unless  you 
follow  a  specific  guideline 
similar  to  that  described  here. 

Remove  the  HTs  front 
cover  and  battery  pack,  and 
then  ream  a  shallow  trench 
inside  the  cover's  back  from 
the  pad's  connecting  area  to 
the  cover's  top.  Mark  the 
exact  location  for  touchpad 
mounting/connection     holes 


**The  Shin  Pocket  Touchtone/ 
73  Magazine,  Nov.   1976,  pg.  58 
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and  carefully  drill  the  holes.  I 
did  this  by  dipping  the  pad's 

bottom  in  the  XYVs  sewing 
chalk,  and  then  sitting  it  on 
the  HT.  The  white  chalk  left 
marks  where  each  hole  should 
be  drilled,  (I  must  have  been 
too  exacting  on  this  because 
she  doused  me  in  leftover 
chalk  shortly  thereafter.) 

Now  secure  a  short  length 
of  small,  flat  8  conductor 
cable  (alpha  wire  makes  a 
suitable  cable),  and  ascertain 
that  it  fits  flush  in  the  reamed 
groove.  Solder  cable 
connections  to  the  "SME", 
route  the  cable  around  the 
SME's  bottom  side,  and  tape 
it  as  shown  in  Fig.  1.  Set  the 
encoder  and  cable  exactly  in 
place  as  shown  in  Fig.  2;  then 
trim  leads  and  solder  touch- 
tone  pad  connections  as 
shown  in  Fig.  1.  This  is  also 
an  ideal  time  to  adjust  high/ 
low  tone  amplitudes  for 
compatibility  with  the 
Wilson's  frequency  response. 
As  the  Wilson  attenuated  low 
frequency     tones     ^3     dB 

(identifiable  by  its  ability  to 
dial  all  numbers  except  1,  2 
and  3),  I  paralleled  the  "low 
frequency  4.7k11  resistor  (R3 
on  Data's  board)  with  an- 
other  4,7  k  resistor.  This 
solved  the  problem  perfectly, 
(Data  Signal  supplies  com- 
plete instructions  with  each 
unit  on  adjusting  tone  levels 
to  match  rigs.)  Wrap  a  layer 
of  tape  around  the  1  MHz 
crystal  and  tape  the  encoder 
above  the  speaker's  magnet 
(see  Fig.  2), 


series  connect  a 
500k  pot  and  non-polarized  1 
uF  capacitor  from  the 
encoder  output  to  the  micro- 
phone's connection  pad 
beside  the  mike-  (Later  the 
pot  will  be  replaced  with  a 
fixed  value  1/4  Watt  resistor.) 
Surprisingly,  my  unit  works 
only  when  this  wire  connects 
to  the  mike  cable  shield 
rather  than  the  center  con- 
ductor, so  remember  to  swap 
connections  if  your  unit 
doesn't  tone.  You  are  now 
ready  to  power  up  the 
opened  HT  and  set  tone  level 
with  the  500k  pot,  (I  did  this 
by  actually  dialing  a  number 
with  the  opened  HT.)  Now 
remove  the  pot,  measure  its 
resistance,  and  substitute  a 
1/4  Watt  resistor  for  it*  Wrap 
the  resistor  and  capacitor  in 
tape  and  fit  them  into  avail- 
able space.  Finally,  shift  the 
encoder's  position  as  required 
to  avoid  hitting  the  volume 
control,  and  reassemble  the 
HT,  Have  patience  and  be 
careful  not  to  force  the  case 
together.  (Remember  the  tilt 
angle  shown  in  Fig.  2?) 

Carrier  /On  Indicator 

Another  useful  mod- 
ification for  the  Wilson  HT  is 
an  incoming  carrier  indicator. 

This  circuit  activates  a  light 
emitting  diode  when  a  signal 
is  on  frequency,  regardless  of 
the  HVs  volume  setting,  An 
activating  signal  for  this  cir- 
cuit is  obtained  from  the 
junction  of  R066  and  R067 
in  the  Wilson*  The  best  way 
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to   locate   this  point  is  with 
the  use  of  a  volt  ohm  meter. 
Turn  on  the  opened  HT  and 
switch   it  to  an   unoccupied 
channel.  Make  sure  the  rig  is 
squelched.  Set  the  VOM  on  a 
low     voltage      range     and 
connect  the  negative  lead  to 
ground.  Then,  carefully  touch 
the  positive  prod  to  the  top 
of  each   resistor  near   Q1 1 8 
and  IC101.  When  you  touch 
the  proper  resistor,  the  volt 
ohm  meter     will     deflect     to 
approximately     +2     volts. 
Unsquelching  the  HT  will  de- 
crease this  voltage  to  approx- 
imately zero.   After  locating 
this     point,     use     a     small 
soldering  iron  and  carefully 
solder  a  small  wire  from  that 
point  to  the  input  of  Fig,  3. 
Referring  to  Fig.  3,  when 
the  HT  is  squelched,  +2  volts 
are  applied  to  the  base  of  Q1 
through  isolation  resistor  RU 
This     forward     biases     Ql, 
which    conducts   and    shorts 
out     the     LED,     The     base 
voltage  of  Q1  rises  from  +2  to 
**  +6  volts  during  transmit; 
however,     Ql     merely    stays 
on.      Base     voltage     on     Ql 
drops  to  zero  when  a  signal  is 
received,  thus  "opening"  Q1 
and    allowing    the    LED    to 
light    Current   drain   of  this 
circuit  is  limited  to  te  .5  rnA 
by  R2,  If  this  circuit  is  assem- 
bled  as  shown   in   Fig.  3{b), 
01  and  R1  can  be  placed  in 
the  open  area  near  0118  and 
a   small    wire    routed    to   an 
unused  pin  on   the  external 
mike    connector.    The    LED 
and  R2  are  then  mounted  in 
the    top   of   this    connector, 
securing    voltage    from    the 
appropriate  pins  (pins  4  and 
5).     A     jumper     is     placed 
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between  the  previously  men- 
tioned R1/Q1  pin  and  the 
junction  of  R2  and  the  LED. 
This  provides  incoming 
carrier  indication.  Removing 
this  jumper  allows  the  LED 
to  function  as  a  simple  on/off 
indicator  for  the  HT.  A  small 
cover/mount  for  the  indicator 
may  then  be  fabricated  from 
cardboard  and  electrical  tape. 

Collapsible  Antenna 

A  full  length  whip  (which 
will  substantially  increase  HT 
performance  from  fringe 
areas)  is  fabricated  from  the 
top  part  of  a  portable  TV 
whip  and  a  TNC  rf  connector. 
The  whip  is  cut  at  19  inches 
and  crimped  to  hold  the 
center  connecting  pin  of  this 
plug,  Then  the  whip  and  pin 
are  soldered  for  rigidity.  A 
short  piece  of  heat  shrinkable 
tubing  is  affixed  to  the  whip's 
bottom  to  prevent  shorts,  and 
the  TNCs  RG-58  reducer  is 
slipped  over  the  whip.  A 
dimple  is  then  added  to  pre- 
vent slippage,  and  the  whip 
assembly  (reducer,  etc)  is 
screwed  into  the  TNC  plug. 
The  collapsible  antenna  is 
now  smaller  than  Wilson's 
rubber  ducky  and  easier  to 
carry. 

External   Mike  and  Antenna 
Connector 

One  of  the  main  disadvan- 
tages of  2  meter  mobile  rigs  is 
their  high  theft  rate.  Their 
only  true  means  of  protection 
is  removing  them  every  time 
you  leave  the  car  —  no  ex- 
ceptions. My  solution  to  this 
dilemma  is  to  use  the  HT 
mobile  and  carry  it  with  me 
when   leaving  the  car.  Thus, 
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Fig.  h  Touch  tone  layout  for  inside  of  the  HTs  front  coven 


Fig.  2.  A  mounting  suggestion  for  "5/W£"  in  the  NT's  front 
cover. 
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interesting  QSOs  are  never 
missed  due  to  chore  stops.  I 
merely  grab  the  rig  and  con- 
tinue the  conversation.  For 
mobile  use,  an  extension  rf 
cable  is  made  from  a  2  foot 
length  of  RG-184,  a  PL259 
and  a  TNC  connector.  This 
cable  and  a  magnetic  mount 
5/8  wave  antenna  provide 
very  reliable  mobile  com- 
munications. An  under4he- 
seat  rf  amplifier  may  be 
added  here  if  desired. 

Although  I  merely  hold 
the  complete  HT  during  brief 
mobile  excursions,  I  also  fab* 
ricated  a  mobile  mike  for 
extended  hands-free  mobile 
use,  This  mike  is  constructed 
by  placing  a  small  Motorola 
HT  mike  at  the  end  of  a 
lightweight  tube  and 
cementing  an  alligator  clip  to 
the  other  end  of  this  tube. 
Mike  wires  are  routed 
through  the  tube  and  to  the 
NT.  This  boom  mike  is 
clipped  to  my  glasses  during 
use.  Transmit/ receive  switch- 
ing is  accomplished  by 
mounting  a  stomp-  to-talk 
switch  near  the  auto's  light 
dimmer  switch.  The  rig  can 
be  used  portable  within 
seconds  by  disconnecting  the 
external  mike/PTT  plug  and 
antenna  connector. 

Alternate  Flasher 

As  a  special  nonsense 
feature,  I  placed  an  LED  on 

each  side  of  the  HT  and 
connected  them  to  a  small 
555  flasher  circuit,  which  I 
mounted  in  the  open  (PL) 
area  near  the  rig's  bottom. 
The  circuit  for  this  blinker  is 
shown  in  Fig.  4.  This  item 
doesn't  do  anything  for  the 
HT  except  make  it  look 
impressive.  Build  it  small  so 
you  11    have  room  for  more 


important  modifications 
later.  Component  values  are 
not  critical,  so  feel  free  to  use 
whatever  junk  box  parts  you 
have  available.  My  circuit  was 
assembled  on  a  one  inch  piece 
of  vector  board  as  shown  in 
Fig.  4.  Power  for  the  flasher 
is  derived  from  the  HT's 
battery  pack.  This  may  be 
accomplished  by  locating 
S202  (A  and  B)  and  moving 
the  1  Watt  connections  to  the 
off  position,  and  then  secur- 
ing flasher  voltage  from  the  1 
Watt  position.  The  HT's  hot 
wire  is  then  connected 
through  the  unused  squelch 
control  switch  for  rig  on/off 
functions.  These  flasher  cir- 
cuits were  so  enjoyable  to 
build  and  use  that  I  con- 
structed several  of  them, 
Then  I  purchased  some  small 
paper  mache  animals  with 
hollow  insides  from  a  local 
gift  store  and  mounted  the 
circuits  in  them.  LEDs  were 
plated  in  the  drilled  out  eyes, 
A  9  volt  transistor  battery 
was  placed  in  each  unit  for 
powering  the  flasher.  Exclude 
the  2k  resistor  on  pin  8  to  +V 
if  you  use  a  9  volt  battery. 

Latest  Modifications 

As  mentioned  earlier,  I 
continue  to  modify  the 
Wilson  at  every  opportunity. 
Some  of  my  latest  ideas  will 
now  be  described  briefly. 
Call  Indicator  -  I  often 
monitor  one  of  our  repeaters 
for  calls  at  specific  times,  so  I 
fashioned  a  simple  set-reset 
circuit  to  indicate  when  this 
repeater  was  keyed  "on"'.  In 
the  event  1  miss  a  call  (or  the 
HT's  volume  is  low  while  I'm 
doing  something  else),  an 
LED  will  be  illuminated  until 
it's  extinguished  by  a  reset 
button.     As     this     circuit 
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Fig.   4.  a)    The  alternate   flasher  for  the  HT  LEDs  can  be 

hamfest   or  Radio  Shack   specials.    Resistor  values  are  not 
critical,  b)  Parts  layout  for  the  flasher 
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Fig.  5.  Set -reset  calf  Indicator  used  on  Super  Wilson. 


connects  to  the  squelch- 
operated  carrier  indicator  of 
Fig.  3,  it  can   monitor  any 

frequency  to  which  the  HT  is 
switched.  The  "call  LED" 
will  illuminate  when  any 
carrier  on  frequency  breaks 
squelch  on  the  HT,  but  this  is 
quite  acceptable  for  my  use. 

Referring  to  Fig,  5,  point 
1  connects  to  the  collector  of 
Ql  in  Fig.  3t  and  point  2 
connects  to  the  rig's  +12 
volts.  Rl  and  R2  may  be 
replaced  by  fixed  resistors 
whose  values  are  determined 
by   the  following  procedure. 

Set  Rl  and  R2  to 
maximum  before  energizing 
the  circuit,  and  then  apply 
power  and  adjust  R2  for 
proper  "call  LEDM  tracking 
(approximately  4  volts  at  pin 
13  of  IC1).  Next,  adjust  Rl 
until  the  flip-flop  resets 
properly  (approximately  4 
volts  at  pin  1  of  IC1).  Now 
measure  Rl  and  R2  and 
replace  them  with  the  appro- 
priate resistors.  Don't  forget 
to  include  the  270  Ohm  resis- 
tor to  pin  14  of  the  IC. 
Mount  the  complete  circuit 
on  a  small  piece  of  vector* 
board  and  put  it  in  one 
corner     of     the     previously 


mentioned  PL  area. 
Carry  Strap/ Holster  —  Like 
many  of  the  popular  HTfs, 
my  unit  has  two  features 
which  don't  impress  me  -  it's 
uncomfortable  when  carried 
on  my  belt,  and  it  doesn't 
have  an  internally  contained 
antenna.  As  an  alternative  to 
this  inconvenience,  I  am 
having  a  local  leather  craft 
shop  fabricate  a  shoulder 
carry  strap/holster  with  a 
sewn-in  19  inch  length  of 
wire.  One  end  of  this  wire 
will  go  to  a  connector  which 
plugs  into  the  HT's  antenna 
jack.  This  antenna  will  pri- 
marily be  used  for  receiving, 
rather  than  transmitting. 

I'm  also  working  on  a 
mobile  battery  charger  for 
the  HT,  and  contemplating 
adding  my  Sinclair  Black 
Watch  to  the  unit.  There's 
enough  room  available  in  the 
PL  area  for  the  watch's 
circuitry,  and  the  readout  can 
be  placed  above  the  touch- 
tone  pad  on  the  case  front- 

I  see  that  Tec  Kan  has 
recently  introduced  a  6 
channel  scanner  for  the 
Wilson,  so  forthcoming  mod- 
ifications may  be  perpetual.  ■ 
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by  employing  a  htgh  pasi  filter  in  amplifier! 
deigned  fa*  operation  cm  frequences 
immediately  above  35  MHz.  In  either  case. 
the  filter  can  easily  be  rendered  ineffective 
by  i  tingle  by  paw  wire.  By  their  very  nature, 
broadband  tram  formers  do  not  hair*  sharp 
frequency  cutoff  character isbes. 

Them  may  be  circuits  or  techniques  of  a 
proprietary  nature  not  known  to  the  League, 

hete  in,  it  seems  unreasonable  to  believe 
that  they  wilt  be  used  voluntarily  by  a 
manufacturer  not  favoring  the  instant 
proposal 

A  rule  such  bi  proposed  may  appear  to  a 
per  ton  without  technical  knowledge  to  be 
practical  and  desirable.  However,  as  ill  ni- 
trated above,  there  are  many  ways  in  which 
an  unscrupulous  dealer,  service  technician, 
or  usor  can  circumvent  the  rule. 

Ill 

Restriction  On  Dissemination  Of 

Information  At  To  How  The  Rule  Can 

Be  Circumvented 

Would  Be  Unrealistic  And  Impractical 

And  May  Violate  The  First  Amendment 

To  The  Constitution 

The  notice  appears  to  invite  comments  as 
to  whether  the  Commission  can  prohibit  an 
unscrupulous  manufacturer  from  including 
in  the  operation,  instruction,  or  service 
manual  information  as  to  how  the  prohibi 
lion  against  operation  between  34  and  35 
MHi  can  be  circumvented  Even  if  the 
Commission  has  the  authority  to  dictate  or 
restrict  the  con  tent  of  such  manuals,  and  the 
League  knows  of  no  provision  of  the  Cdnv 
municatiom  Act  granting  such  authority,  the 
information  most  certainly  will  be  widely 
disseminated  by  other  means,  such  as  mage* 
itne  articles,  mailing  pieces,  telephone,  and 
word  of  mouth.  Violation  of  First  Amend 
mem  constitutional  rights  undoubtedly 
would  be  raised  should  the  Commission 
undertake  any  such  restrictions. 

IV 

Small  Scale  Garage  and  Basement 

Manufacturing 

Would  Occur  Even  If  Circuits  And 

Techniques  Arc  Available  To  Achieve 

The  Commission's  Objectives 

The  components  necessary  to  build  an 
amplifier  for  use  on  the  27  MHz  CB  band  are 
readily  available  and  relatively  inexpensive. 
Design  and  construction  articles  already  are 
contained  in  numerous  publications.  It  it  not 
reasonable  to  aspect  that  many  qualified 
persons  wilt  want  to  earn  extra  money  by 
building  amplifiers  on  a  small  scale  basis? 
The  League  thinks  so.  Instead  of  having  only 
a    limited    number    of    relatively   large  un- 


scrupulous manufacturers,  the  Commission 
will  be  confronted  by  a  very  large  number  of 
small  unscrupulous  manufacturers  as  well  as 
by  countless  thousands  of  home  construc- 
tors. Once  again,  the  rule  would  not  achieve 
the  intended  resolt- 


Prohibmna  The  Marketing  Of 

External  Power  Amplifiers 

Capable  Of  Operation  Between  24 

and  35  MHz  Would  No!  Prevent 

Illegal  High  Power  Operation 

At  27  NIKz 

The  maximum  output  of  27  MHz  trans- 
miners  is  4  Waits  average  power  tor  the 
amplitude  modulation  (AM}  mode  and  12 
Watts   peak  envelope  power  (pep)  for  the 

lie  sideband  suppressed  carrier  (SSB) 
mode,  If  the  primary  objective  of  the  instant 
proposal  Is  to  prevent  operation  with  higher 
powers,  that  objective  cannot  be  achieved  by 
limiting  the  frequency  range  of  external 
radio  frequency  amplifiers  as  proposed  in 
the  Notice 

Many  manufacturers,  both  domestic  and 
foreign,  now  produce  HF  transceivers  for 
operation  on  all  amateur  frequencies 
between  3  5  and  23,7  MHz  with  output 
powers  from  50  to  500  Watts  The  ready 
availability  of  such  transceivers  led  the 
Commission  in  1976  to  increase  the  maxi- 
mum input  power  to  the  final  stage  of 
transmitters  operated  by  Novice  Class  opera- 
tors from  75  to  250  Watts  [Section 
97  67(d|.  Docket  20282].  Within  the  lest 
few  months,  transceivers  with  single  side- 
band (SSB J  output  powers  in  excess  of 
1,000  Watts  pep  have  appeared  on  the 
market  and  have  been  widely  advertised  in 
magazine*  catering  to  CB  operators.  Almost 
all  of  the  HF  transm  rtters  can  be  operated  m 
the  27  MHz  C9  band  and  on  the  frequencies 
between  that  bend  and  the  2B  MHi  amateur 
band  merely  by  substituting  a  quartz  crystal , 
which  can  be  purchased  for  S3-95  to  S7.05, 
or  by  re-adjusting  one  tuned  circuit.  Tens  of 
thousands  of  transceivers  now  are  operated 
in  violation  of  the  Commission's  lules  on 
frequencies  within  and  immediately  above 
the  27  MHl  CB  band.  If  the  primary  purpose 
of  the  proposal  of  this  proceeding  is  to  limit 
or  prevent  27  MHz  CB  operations  with 
powers  in  excess  of  that  authorized  by  the 
Miles,  it  cannot  be  achieved  by  adoption  of 
the  amplifier  proposal  of  this  proceeding. 

VI 

Type  Approval.  Type  Acceptance 

or  Certification  Would  be  Impractical 

In  companion  Notice  of  Proposed  Rule 

Making  fin  Docket  21117  (42  F.R,  122041, 

released  concurrently  with  the  Notice  m  the 

instant    proceeding,    the    Commission    has 

proposed  amendment  of  Section  2.983  of  its 


rules  la  require  type  acceptance  of  equip 
ment  marketed  for  use  in  the  Amateur 
Radio  Service.  Although  the  League  is  sub- 
mitting separate  comments  in  response  to 
that  Notice,  a  few  observations  at  this  time 
are  appropriate. 

The  purpose  of  type  approval,  type 
acceptance  or  certification  rs  to  assure  that 
certain  equipments  meet  minimum  specifica- 
tions end  standards  set  forth  m  the  Com- 
mission's rules.  For  example,  in  the  Amateur 
Service,  spuhous  radiations  from  trans 
nutters  and  oscillator  circuits  and  receivers 
are  legitimate  concerns  of  die  Commission. 
However,  there  is  a  substantial!  question  as  to 
whether  the  Commission*!  statutory  au- 
thority extends  beyond  the  electrical  and 
safety  characteristics  to  mechanical  design. 
To  illustrate,  if  an  external  amplifier  which 
employs  a  low  pass  filter  to  prevent  radio 
frequency  output  on  frequencies  above  24 
MHz  meets  the  specifications  and  standards 
for  fundamental  frequency  and  spurious 
radiations,  can  the  Commission  nevertheless 
refuse  to  grant  type  approval,  type,  accep- 
tance, or  certification  because  the  design 
permits  the  filter  to  be  easily  bypassed, 
thereby  making  possible  operation  at  27 
MHz?  The  answer  appears  to  be  that  the 
Commission  has  no  such  authority  and  must 
grant  type  approval,  type  acceptance  or 
certification.  This  subject  is  discussed  in 
greater  depth  in  the  League's  comments  In 
response  to  the  Mot  ice  in  Docket  No>  21 1 17+ 

VII 

Construction  Of  Single 

Amplifiers  Should  Not  Be 

Limited  To  Opera  tori  With 

General  Or  Higher  Class  Licenses 

The  Com  mission  recognizes  that  many 
amateurs  construct  their  own  equipment  and 
proposes  that  "to  lessen  the  impact  of  this 
proposal  upon  the  amateur  operator  who 
wishes  to  use  the  10  meter  [2B  MHzl  band, 
...  a  licensed  amateur  operator  may  con- 
struct one  unit  of  a  particular  model  ampb 
fier  for  use  at  his  own  station"  which  he 
may  also  sell  to  another  licensed  amateur 
operator.  Comments  are  invited  to  the 
proposal  that  "construction  of  these  ampli- 
fiers will  be  restricted  to  those  operators 
with  a  General  or  higher  class  license" 
(Notice,  para.  10}. 

If  the  proposal  to  prohibit  the  marketing 
of  amplifiers  capable  of  operation  between 
24  and  35  MHz  should  be  adopted,  the 
League  supports  adoption  of  the  exemption 
for  amplifiers  constructed  by  a  licensed 
amateur  tor  his  own  use,  However,  the 
League  objects  to  the  proposal  that  the 
amateur  hold  a  General  or  higher  class 
license. 

The  Commission's  proposal  is  not  limited 
to  external  radio  frequency  amplifiers  having 
certain  char  act  eristics  such  as  the  radio 
frequency  input  and  output  powers.  An  ever 
increasing  number  of  amateurs  are  special 
izing  in  low  power  (QRPJ  operation  with 
transmitter  powers  up  to  5  Watts.  At  least 
one  ORP  manufactured   transceiver   and  at 
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least  one  GRP  transmitter  kit  are  available, 
and  QRP  contests  are  conducted  on  a  regular 
basis. 

The  limitation  of  amplifier  construction 
to  those  holding  a  General  or  a  higher  dais 
license  would  work  a  severe  and  unfair 
hardship  upon  Novice  class  operators.  For 
e*amole,  many  Novices  operate  QRP  trans- 
mitters in  die  CW  sub  bands  of  the  3.5.  7,  21 
and  28  MHz  amateur  bends.  Should  the 
Commission's  proposal  be  adopted,  the 
Novice  no  longer  would  be  permitted  to 
construct  an  external  amplifier  capable  of 
increasing  his  station's  power  from  one  or 
three  Watts  to  fifty  or  one  hundred  Watts  in 
the  28  MHz  band,  even  though  he  may 
operate  with  an  input  power  of  250  Watts  m 
that  bend. 

The  Commission  observes  that  Considera- 
tion was  given  to  "the  higher  degree  of 
technical  competence  and  experience  which 
must  be  demonstrated  to  obtain  such  a 
iGeneral  dassl  license'"  (Notice,  para.  10),  A 
radio  frequency  amplifier,  particularly  one 
with  relatively  low  power  to  cower  two 
adjacent  amateur  hands,  such  as  the  21  and 
28  MHz  bands,  ts  a  simple  device  which 
requires  little  technical  competence  or 
experience  to  construct 

Limiting  construction  of  amplifiers  to 
certain  classes  of  operators  would  be  UtV 
reasonable  and  unfair. 

VIII 

The  Feasibility  Of  Prohibiting 
Sale  of  Ampi liter  s 
To  Other  Thin  Licensed  Amataitfi 
Should  Be  Explored 
Chairman    Richard    E,  Wiley  concurred 
with  considerable  reluctance  to  the  issuance 
of   the  Notice  m  this  proceeding,  and  ex- 
pressed the  hope  "that  the  comments  we 
receive  will  suggest  other  and  better  alterna- 
tives to  the  Commrssion's  proposals1"  and.  at 
the  same  time,  "recognize  the  tremendous 
task  facing  the  FCC  in  regulating  CB  radio 
which,    in   the   space  of  only   2  years,  has 
grown   from  50,000  license  applications  a 
month  to  over   one  million  applications  in 
January,  1977,  alone," 

From  time  to  time  in  recent  years, 
individual  amateurs  have  suggested  that 
dealers  in  amateur  equipment  be  prohibited 
from  selling  amateur  and  amateur  type 
equipment  to  persons  not  holding  valid 
amateur  licenses.  A  few  dealers  have  adopted 
such  a  policy  and  practice,  Most  unfor- 
tunately, it  appears  that  voluntary  com- 
pliance with  such  a  policy  on  a  large  scale 
cannot  be  achieved. 

Two  petitions  for  rule  making  proposing 
rules  to  permit  the  sale  of  amateur  type 
equipment  only  to  licensed  amateurs  now 
are  before  the  Commission  awaiting  action: 
RM  3839.  filed  by  the  San  Antonio  Re- 
peater Association  on  February  9,  1977,  and 
RM'2866,  filed  by  Frank  W.  Napcjrano. 
licensee  of  Amateur  Radio  Station  K20KA, 
on  March  24.  1977.  The  R.  L  Drake  Co.  has 
filed  comments  in  response  to  RM-2839 
which  set  forth  a  comprehensive  mid  de- 
railed plan  to  provide  such  controls. 
Numerous  comments  in  response  to  the 
Notice  in  this  proceeding  suggest  similar 
controls,  Some  of  the  respondents  also  have 
suggested  that  all  amplifiers  and  transceivers 
bear  permanently  affixed  serial  numbers  and 
i  central  registration  office  be  established  to 
aid  in  enforcement  activities. 

Although  the  League  has  considered  the 
feasibility  of  prohibiting  the  tale  of  external 
radio  frequency  amplifiers,  transmitters  and 
transceivers  to  persons  not  holding  a  valid 
amateur  license,  it  has  serious  doubts  as  to 
the  statutory  authority  of  the  Commission 
to  adopt  $uch  rules  and  practices. 

The  League  strongly  recommends  that 
the  Commission  process  with  high  priority 
the  two  petitions,  RM  2839  and  RM-2866. 
and  either  issue  a  notice  of  inquiry  and 
notice  of  proposed  rule  making  or  deny  the 
petitions  with  a  statement  of  the  reasons  for 
the  action.  Should  a  denial  of  the  petitions 
be  based  upon  lack  of  statutory  authority  to 
adopt  and  enforce  any  such  rules,  requests 
for  appropriate  legislation  then  can  be 
presented  to  the  Congress. 
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IX 

Effective  Enforcement  Of  The 

Present  R  ules 

Is  The  Only  Solution  To 

The  Problem  Of  Illegal 

Operations 

The  Commission  has  been  aware  of  the 
widespread  misuse  of  the  27  MHz  CB  and 
adjacent  channels  by  unlicensed  stations  and 
by  station*  operating  with  powers  in  excess 
of  that  permitted  by  its  rules  since  shortly 
after  the  Class  D  Citizens  Radio  Service  was 
established  in  1958,  The  Commission's 
requests  to  Congress  for  legislation  granting 
it  authority  over  unlicensed  stations  and 
equipments  have  gone  unanswered  for  sev- 
eral years.  Requests  for  funds  to  mount  an 
effective  are  wide  or  nationwide  enforce- 
ment program  have  been  unproductive,  The 
Commission  is  the  laughingstock  of  millions 
of  licensed  as  well  as  unlicensed  27  MHz  CB 
operators.  The  chances  of  a  CBer  being 
apprehended  for  unlawful  operation  are  far 
less  than  a  motorist  being  apprehended  for 
violation  of  the  national  55  mile  per  hour 
speed  limit  in  a  state  where  only  token 
enforcement  Ts  practiced. 

Amateur  radio  operators  have  expressed 
their  concern  over  the  ever  increasing  un- 
lawful operations  in  and  close  to  the  27  MHz 
CB  band  over  the  years,  and  have  been 
expecting  the  CBers  to  overrun  the  amateur 
bands  like  swarms  of  locusts  and  grass- 
hoppers. Advance  intruders  already  have 
appeared  in  the  amateur  bands,  some  using 
amateur  calls  igns  either  assigned  to  others  or 
unassigned,  and  some  operating  only  with 
pseudonyms  or  "handles"  or  phony  call- 
Signs. 

Effective  enforcement  is  the  only  solu- 
tion. Millions  of  CB  operators  are  losing 
respect  for  law  and  order  by  the  excesses  on 
the  CB  band.  The  Commission  must  find 
some  way  tD  impress  upon  Congress  the 
need  for  funds  to  mount  an  effective  en- 
forcement program,  not  so  much  against  the 
individual  operator  who  may  violate  rela- 
tively minor  rules,  but  against  the  flagrant 
individual  violators  ;  manufacturers,  and 
sellers  of  the  high  power  equipment  used  for 
such  unlawful  purposes.  Perhaps  legislation 
granting  the  Commission  additional  enforce- 
ment powers  also  is  necessary.  But  one  thing 
is  certain:  Adoption  of  unenforceable  rules 
such  as  those  proposed  here  will  simply 
make  matters  worse  and  make  even  more 
difficult,  if  not  impossible,  the  adoption  of 
corrective  measures  in  the  future. 

X 
Conclusions 
There  must  be  some  reasonable  expecta- 
tion that  a  rule  will  be  effective  before  it  can 
be  adopted  (Home  Box  Office,  lnc„  v.  FCC, 
1977).  It  is  respectfully  submitted  that  no 
useful  purpose  will  be  served  by  adopting  a 
rule  prohibiting  the  manufacture  or  sale  of 
external  radio  frequency  amplifiers  capable 
of  use  bet  wean  24  and  35  MHz  as  proposed 
in  this  proceeding-  Termination  of  this 
proceeding  is  respectfully  requested. 

Respectfully  submitted, 

THE  AMERICAN  RADIO 

RELAY  LEAGUE, 

INCORPORATED 

Robert  M.  Booth,  Jr. 

General  Counsel 

COMMENTS  ON  DOCKET  21117 

Assuming  Docket  21117  is  adopted  by 
the  FCC  in  some  form  or  another,  manufac- 
turers of  amateur  radio  equipment  will  be 
faced  with  a  number  of  difficult,  and  hard  to 
answer  problems, 

For  Example: 

1.  Will  conformance  of  a  product  to 
federal  standards  at  the  time  of  manufacture 
provide  an  inherent  defense  against  product 
liability  suits? 

2r  Is  there  any  statute  of  Limitations  to 
define  how  long  after  manufacture  (or 
original  purchase  J  that  a  manufacturer 
remains  liable  for  the  performance  specs? 

3.  Will  modification  or  alteration  of  the 
equipment  relieve  the  manufacturer  of 
further  liability? 

4.  Does  misuse  of  the  equipment  provide 


a  defense? 

5.  Must  defects  be  present  at  the  time  of 
manufacture  in  order  to  justify  claims,  or 
will  manufacturers  remain  liable  for 
developed  defects? 

These  questions,  and  their  answers, 
should  point  up  a  serious  oversight  in  the 
FCC's  thinking.  Other  commercial  services 
do  not  "encourage  experimentation"  by 
owners  or  operators.  By  placing  the  responsi- 
bility for  transmitter  adjustments  in  the 
hands  of  licensed  commercial  radiotele- 
phone/radiotelegraph operators,  the  respon- 
sibility for  spurious,  or  incorrect,  transmitter 
adjustments  is  limited  to  that  known,  tested, 
and  (presumably)  qualified  group. 

Contrast  this  with  the  typical  amateur,  as 
we  know  him,  and  it  readily  3s  apparent  that 
equipment  manufacturers  are  headed  into 
stormy  waters.  Modification  is  the  norm  in 
the  amateur  service,  misuse  is  common,  and 
twenty-yearoid  equipment  can  be  found  in 
almost  any  ham  shack. 

Let  me  ask  you  (with  what  we  now  have 
from  the  fGCj  if  the  manufacturer  of  a 
twenty -year- old  antenna  tuner  is  liable  for  a 
corroded  screw  terminal  that  causes  ex- 
cessive harmonic/ interference,  resulting  in 
the  ham  being  fined  $500.00. 

Grandfathering?  That  is  no  defense  in 
1987  for  what  we  are  producing  in  1977, 
Nor  will  it  be  a  proven  defense  until  one  or 
more  of  us  is  sued  and  successfully  defends 
himself.  From  some  ham  whom  the  FCC 
fined  500  (or  5,000)  bucks,  and  he  blames 
the  equipment 

To  protect  themselves  from  future  legal 
hassles,  manufacturers  will  be,  forced  to 
increase  their  product  liability  insurance, 
and  build  a  fund  to  provide  legal  defenses 
against  future  lawsuits  by  amateurs  and 
various  agencies  of  the  government  in  addi- 
tion to  the  FCC.  With  Docket  21117, 
OSHA,  consumer  groups,  Customs,  and  God 
knows  who  else  will  have  an  interest  In  ham 
radio  that  they  never  saw  before. 

The  net  result  of  Docket  21 1 17  will  be  to 
increase  the  cost  to  the  purchaser,  by 
enough  to  cover  the  extra  QC  recording, 
outside  engineering  lab  work,  UL  approvals, 
product  insurance  premiums,  legal  defense 
fund,  and  the  engineering  freeze  that  is  sure 
to  occur  in  amateur  equipment  fas  it  has  in 
commercial  equipment!. 

These  things  frequently  have  a  domino 
effect,  By  making  it  necessary  to  precisely 
identify  the  break- in  point  where  a  capacitor 
made  by  AEROVOX  is  substituted  for  an 
identical  (or  better  J  one  made  by  TOSHIBA, 
the  manufacturing  engineer  resists  the  sub- 
stitution, and  will  only  do  it  if  the  original  is 
unavailable.  Production  is  stopped  totally  at 
times  in  military  work  for  this  precise 
reason. 

As  a  manufacturer,  you  must  prepare 
your  defense  in  advance  by  having  absolute 
configuration  control,  with  supporting  docu- 
mentation to  prove  that  each  change  was 
necessary  and  justified,  Po  you  now  have  a 
configuration  control  system?  If  not,  then 
expect  to  add  on  that  cost,  too.  How  long 
should  you  retain  the  records?  As  long  as 
you  are  liable,  and  right  now  there  is  no 
answer. 

What  are  your  chances  of  being  nailed? 
Ask  General  Motors.  They  substituted  equal 
or  better  Chevy  engines  for  Pontiacand  Olds 
engines.  Their  bill  (so  far)  is  over  a  million 
dollars. 

Now,  Docket  21117  is  serious,  and  the 
amateur  service  was  exempted  from  type 
acceptance  requirements  for  very  valid 
reasons.  Amateurs  are  encouraged  to  exper- 
iment, develop  new  approaches,  and  modify 
their  gear;  commercial  users  are  noL 

OST  runs  "Hints  St  Kinks,"  and  so  does 
Ham  Radio,  CG,  73  and  many,  many  non- 
ham  publications  such  as  Popular  £tec- 
tfpnics.  Indeed,  Yaesu  is  "blessed"  with  a 
group  called  the  "FOX-TANGO  CLUB" 
which  monthly  issues  quantities  of  modifica- 
tions, some  of  which  even  work.  Will  Yaesu 
be  liable  if  some  "FOX  TANGO"  mod 
results  in  out-of-spec  operation?  Or  a  73 
mod?  Or  a  OST  kink? 

These  are  the  questions  that  we  must 
press  upon  the  FCC,  hopefully  to  encourage 
them  Into  some  other,  less  harmful,  course 
of  action  to  solve  their  interference  problem. 


It  is  important  to  realize  that  the 
domestic  issues  presented  so  far  pale  into 
insignificance  when  viewed  in  terms  of 
WARC  '79.  With  amateur  radio  interests 
going  unrepresented  to  any  significant 
degree,  the  very  reai  possibility  is  present 
that  ham  radio  could  go  to  a  new  philosophy 
entirely. 

If,  as  one  country  suggests,  HF  operations 
were  chopped  to  20  kHz  limits  below  30 
MHz,  manufacturers  can  look  forward  to 
new  designs  and  a  shift  away  from  traffic 
handling,  DX  hunting,  and  probably  phone 
operation,  because  who  would  assign  3  kHz 
SS6  slots  into  a  20  kHz  band?  CW  would  be 
the  only  practical  mode  —  probably 
coherent  CWP  of  the  nature  described 
recently  in  one  of  the  amateur  magazines. 
Lucky  youl 

Above  220  MHz?  Fine,  but  with  the  loss 
of  our  wide  choice  of  satellite  frequencies, 
not   much   DX  with  countries  who  cannot 
come  up  with  good  UHF-SHF  gear. 
Lots  of  changes  are  coming,  and  soon. 
What  can  you  as  a  manufacturer  do?  You 
can     band     together    in    organizations    like 
ARMA,  to  give  you  a  means  of  doing  things 
like  lobbying  and  passing  favorable  rulings 
You  can  set  up  formal  QC  organizations 
and  initiate  a  configuration  control  system 
that  will  withstand  a  legal  assault. 

You  can  begin  examination  of  your  ad- 
vartising,  to  be  sure  that  no  legal  grounds 
exist  on  which  the  FTC  or  consumer  groups 
could  bring  suit.  Have  your  lawyer  and  your 
chief  engineer  approve  every  ad  before  it  is 
released. 

Place  your  ads  where  the  publisher  is  not 
hostile  to  manufacturers.  Does  that  sound 
silly?  It's  not,  because  (as  strangle  as  it 
seems!  some  magazines  $r&  just  bleeding  us 
to  finance  other  operations.  You  can  sense 
the  contempt  in  which  they  hold  "store 
bought"  equipment. 

As  far  as  I  know,  only  one  magazine  has 
begun  to  actively  support  ARMA,  and  they 
even  help  the  smaller  advertisers  make  up 
ads.  This  Is  not  to  imply  that  the  rest  are 
hostile  —  just  derelict,  indifferent,  or  not 
comprehending  the  importance  of  what  the 
ham  radio  manufacturing  industry  is  under- 
going. 

Our  company  is  not  the  smallest  in  the 
business,  but  we  will  look  long  and  hard  at 
our  197B  advertising  budget t  and  we  advise 
you  to  do  the  same.  If  the  amateur  popula- 
tion increases  at  30,000  per  year,  this  figure 
(when  converted  to  doliar  purchases  and 
divided  up  among  all  companies  from  our 
size  to  the  Ma  and  Pa  outfits,  plus  sales  of 
used  equipment  to  new  hams)  simply  does 
nor  represent  significant,  or  even  noticeable, 
growth.  Unless  everyone  who  struggles  to 
make  a  dollar  in  the  ham  market  presents  a 
united  front,  the  harassment  that  amateur 
radio  is  undergoing,  and  will  be  undergoing 
in  the  next  few  years,  could  spell  its  demise 
as  an  industry. 

This  united  front  must  include  not  only 
the  few  manufacturers  that  exist  within  the 
U.S.  and  in  foreign  countries,  but  amateur 
radio  dealers,  the  electronics  publications 
(with  spearheading  by  the  ham  publica- 
tions), and  grass  roots  hams.  And,  w@  cannot 
get  hopeful  about  what  the  general  amateur 
population  might  do  to  help,  as  it  consists  of 
a  rather  inarticulate  group,  largely  young 
people  or  retirees  —  by  tradition,  they 
expect  that  someone  else  will  come  to  their 
salvation.  Doubtless  the  military  will 
preserve  their  own  out-of-ham-band  fre- 
quencies for  MARS  use,  but  there  are  now 
only  several  thousand  hams  involved  with 
this  special  service,  and  their  pool  of  oper- 
ators will  diminish  in  proportion  to  the  total 
ham  population. 

I  want  to  emphasize  as  strongly  as 
possible  that  we  must  press  forward  as  soon 
as  practicable  with  our  ham  ambassador 
program,  or  risk  not  having  an  industry  at 
alii  Without  amateur  frequencies,  FCC 
actions  affecting  the  amateur  manufacturer 
become  moot 

We  must  elicit  answers  from  the  FCC 
regarding  precisely  what  the  basis  will  be  for 
acceptance/rejection  of  new  designs  of  ama- 
teur gear,  and  what  l he  requirements  are  for 
records  (and  how  long  must  they  be  kept?), 
How  detailed  must  a  configuration  control 


system  be,  with  respect  to  prints,  manuals, 
and  engineering  change  orders? 

The   liability  question  must  be  studied, 

and  limits  put  into  the  rules  to  avoid  those 
problems  now  being  experienced  in  other 
industries. 

In  short,  we  have  two  major  projects,  and 
possibly  a  third, 

It  has  been  put  forward  for  discussion 
that  amateur  radio  is  totally  represented  to 
the  world  by  the  ARRL,  and  that  a  second 
organization,  providing  an  alternative  for 
individual  amateurs,  should  be  brought 
about  in  the  near  future. 

Naturally,  the  ARRL  is  opposed  to  this 
idea,  on  the  basis  that  it  would  provide  a 
divisive  picture  to  the  FCC  and  the  world, 
and  result  in  damage  to  the  ARS  as  a  whole. 
Several  other  arguments  against  a  second 
organization  have  been  put  forth,  but  the 
possibility  of  damaging  the  amateur  service 
by  polarizing  individual  hams  into  two 
hostile  camps  Is  the  only  serious  considera- 
tion we  find  valid. 

Currently  ,  the  ARRL  claims  about 
120,000  paid  members,  or  roughly  40%  of 
the  300,000  licensed  amateur  population. 

The  "sole  and  only'*  approach  has  been 
successful  In  the  past,  and  anyone  who 
thinks  the  ARRL  lias  not  made  solid  con- 
tributions in  the  amateur  radio  service 
simply  has  had  his  head  in  the  sand. 

Without  the  ARRL,  OX  awards,  satellites, 
conventions,  and  a  yard- long  list  of  services 
would  not  have  occurred  at  all,  so  it  is  small 
cheese  indeed  to  cry  that  the  ARRL  is  bad 
for  ham  radio.  It  is  no  exaggeration  to  say 
that  none  of  us  would  even  be  in  this 
business  today  if  it  were  not  for  the  League 
developing  a  market  for  us. 

But  the  monolithic  structuring  of  the 
ARRL  has  led  to  occasional  blunders,  and 
like  most  organizations  (including  my  own), 
we  fand  they)  have  no  desire  to  parade  our 
failures,  screw- ups^  and  outright  bummers 
into  public  view. 

Burying  one's  past  mistakes  is  only 
human.  Indeed,  doctors  do  it  all  the  time. 
But  doctors  are  trained  to  learn  from  their 
errors,  and  occasionally  even  account  legally 
for  the  malpractice. 

Lacking  checks  and  balances,  the  ARRL 
has  shown  increasing  tendencies  to  turn  a 
deaf  ear  to  any  voice  west  of  the  Allegheny 
Mountains,  and  for  years  has  been  laughingly 
pointed  tD  as  "living  behind  the  codfish 
curtain." 

So  perhaps  in  the  fullness  of  time,  the 
ARRL  has  reached  a  "critical  mass/* 

H  the  ARRL  represents  40%,  who  repre- 
sents the  other  60%  of  the  amateur  popula- 
tion? 

Would  a  new  amateur  radio  group  attract 
its  membership  from  the  ARRL's  40%,  the 
uncommitted  60%,  or  both?  Or  neither?  One 
of  the  first  things  to  do  would  be  to  survey 
the  amateur  population  and  see  if  hams 
themselves  want  to  pin  any  new  group. 

The  form  of  a  "second  ARRL"  would 
probably  determine  its  success  or  failure,  so 
a  great  deal  of  thought  should  be  given  to 
where  the  ARRL  must  compete  head  to 
head,  and  to  what  areas  the  new  organiza- 
tion would  find  itself  exclusively  owner  of. 
For  example,  the  ARRL  cannot  lobby,  so 
that  would  become  an  exclusive  feature  of 
the  second  group.  Both  would  purport  to 
represent  amateurs,  so  a  head  to  head 
Contest  for  bodies  would  be  natural.  How- 
ever, the  ARRL  would  remain  the  sole 
purveyor  of  such  invaluable  technical  aids  as 
they  now  produce,  along  with  their  panoply 
of  awards,  certificates  and  so.  forth. 

The  ARRL  has  made  it  quite  inviting  for 
a  new  organization  to  gestate.  They  in- 
creased their  dues  again,  as  well  as  adver- 
tising rates,  travel  expenses,  and  salaries. 
In  a  word,  they  are  "fat," 
Enough  of  the  mechanics  Involved;  what 
positive  good  would  occur  that  would  make 
ham  radio  prosper  and  grow? 

I  cannot  answer  that  question  to  my  own 
satisfaction*  and  admit  that  until  more  infor- 
mation is  available,  a  second  organization 
would  be  hard  to  endorse. 

Nevertheless,  it  is  essential  that  we  in 
ARMA  take  up  this  question  and  give  it  the 
careful,  study  it  deserves.  We,  as  a  group, 
could  make  it  happen,  if  we  choose  to  do  so, 
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arid  i1  fl  appears  to  be  good  for  arrtatuur 
radio  1p  do  *o,  we  should  grasp  the  nettle 
firmly  and  move  with  firmness  and  dispatch 
to  stail  The  ball  rolling.  If  on  balance  it 
appears  harmful  to  get  i  second  organization 
into  the  act.  then  the  matter  should  be 
dropped. 

So  the  tturd  maim  question  is  here: 
Should  ARMA  open  up  a  second  amateur 
radio  organisation,  or  not? 

Thank  you  for  you*  patience,  your  atten 
tion,   and   the   privilege  of  sharing  the** 
thoughts  with  you. 

Bem  te  To  wen 
Yaesu  Radio  Corp. 


Before  the 

FEDERAL  COMMUNICATIONS 

COMMISSION 

Washington  DC  20554 

DOCKET  NO.  21117 
In  the  Matter  of 

Amendment  of  Parts  2  and  97  of  tha 
Commission's  Rules  to  require  type 
acceptance  of  equipment  marketed 
for  use  in  the  Amateur  Radio  Service 

To:  The  Commission 

OPPOSITION  TO  PROPOSED 
RULEMAKING 

The  American  Radio  Relay  League, 
incorporated,  the  nationwide  nonprofit 
organ  mat  ion  of  almost  140,000  amateur 
radio  operators  and  enthusiasts  in  the  United 
Stales,  submit*  its  opposition  to  the  Notice 
of  Proposed  Rule  Making  released  February 
28,  1977  [42  F.R.  1  2204 K  and  requests  sa.d 
proposal  not  be  adopted 

In  support  whereof,  the  following  is 
respectfully  submitted: 

I 

Summary  Of  Comments 

Tha  reasons  given  by  the  Commission  for 
proposing;  type  acceptance  of  equipment 
marketed  for  u$e  in  the  Amateur  Radio 
Service  are  U)  to  control  the  design  of 
tiamrnjiters,  transceivers,  and  external  radio 
frequency  amplifiers  to  prevent  their  unlaw- 
ini  U4e  with  or  without  modification  in  the 
27  MM*  Citizens  Band  Radio  Service,  and 
(2 1  to  "protect"  the  amateur  bands  from 
"store  bought"  equipment  that  does  not  at 
least  meat  minimum  technical  standards 

The  League  opposes  adoption  of  the 
proposals  for  the  following  reasons  (1)  the 
desired  result,  Lb,,  control  of  the  design  and 
marketing  of  transmitters,  transceivers,  and 
external  ladio  frequency  amplifiers  to  pre- 
v«ni  ihtur  use  in  the  27  MHz  CB  band, 
would  not  be  achieved;  (2]  no  significant 
need  for  type  acceptance  of  amateur  equips 
ment  has  been  shown  and  none  is  known  to 
the  League;  and  43)  the  statutory  authority 
of  the  Cornmisuon  to  control  the  design  and 
related  characteristics  of  amateur  equipment 
without  specific  legislation  by  the  Congresv 
it  queilianablt 

II 

Amateur  Equipment  Usually 

li  Designed  To  Cover 

Frequencies  Outside  The 

Amateur  Bands 

Most  HP  equipment  now  manufactured 
for  sale  to  and  use  by  amateurs  is  designed 
to  cover  frequencies  outside  the  present 
amateur    wands    for    one    ar    mora    of    tho 


-•Mowing  reasons:  (11  to  facilitate  design 
and  construction;  (21  to  make  possible  oper- 
ation of  the  amateur  station  as  a  Military 
At M rate  Radio  System  (MARSl  station  on 
government  frequencies  usually  adjacent  to 
the  amateur  bands1;  t3)  to  provide  lor 
changes  in  amateur  bands  by  World  Admin 
istriijve  Radio  Conference^;  (4)  to  parmit 
operation  on  amateur  bands  available  for  use 
in  some  countries  but  not  in  the  United 
States3;  and  t5i  to  permit  use  of  equipment 
by  other  services  with  but  minor  modifica- 
tion!^* 

The  many  variations  in  design  and  the 
flexibility  of  operation  of  HF  amateur 
equipment  makes  impossible  effective  mea- 
sures lo  prevent  operation  of  such  equip- 
ment with  but  minor  modification  or  adjust 
mem  in  the  27  MHz  CB  band.  Restrict  ions 
on  the  design  of  HF  amateur  transmitters 
and  transceivers,  and  perhaps  of  external 
radio  frequency  amplifiers,  even  if  possible 
and  practical*  would  eliminate  the  flexibility 
necessary  to  (ill  accommodate  future 
changes  in  the  amateur  bands,  (2)  participate 
in  MARS,  and  (3}  participate  in  Alaskan 
emergency  communications  on  4,383,8  kHl. 
Restrictions  also  would  seriously  Inhibit  the 
design  and  development  of  amateur  equip- 
ment and  the  usefulness  of  such  equipment 
to  other  services  and,  in  time  of  national 
emergency,  to  the  government. 

Ill 

The  Corn  miss  ion's  Objective!, 

To  Prevent  Use  Of  Amateur 

Equipment  On  27  MHz  CB 

Frequencies,  Would  Not  Be 

Achieved 

The  primary  purpose  of  the  proposal  to 
require  type  acceptance  of  amateur  equip 
ment  it  to  prevent  use  of  such  equipment  for 
illegal  operation  in  the  27  MHz  CB  band  and 
adjacent  frequencies.  In  its  Notice,  the 
Commission  states: 

2-  -  The  vast  majority  of  amateurs 
now  utilize  commercially  produced 
equipment,  although  the  individual 
amateur  operator  often  modifies  this 
equipment  to  alter  or  improve  its 
capabilities.  This  trend  has  resulted  in 
a  proliferation  of  equipment  makes 
and  models,  and  among  them  are  now 
several  types  not  only  operable  on 
amateur  frequencies,  but  also,  with  no 
or  only  minor  modifications,  capable 
of  operation  on  the  27  MHz  CB 
frequencies.  This  quasi-CB  equipment, 
as  well  as  all  other  amateur  equipment, 
does  not  now  fall  under  the  Commis- 
sion's regulations  on  type  acceptance 
and  marketing,  and  we  believe  that  the 
time  has  now  come  to  amend  our  rules 
accordingly, 

4,  We  visual  the  type  accep  fence 
r&quirem&nt  as  a  method  to  bring  to 
our  attention  the  qu&sj-CB  equipment 
of  the  type  mentioned  above.  At  that 
time,  we  can  determine  the  suitability 
of  permitting  the  marketing  of  the 
equipment  Under  our  type  acceptance 
retirements,,  before  a  grant  rs  made. 
we  must  determine  not  only  that  the 
equipment  meets  the  applicable  tech- 
nical standards,  but  also  that  a  grant  of 
type  acceptance  would  be  in  the 
public  interest-  Conditions  wfuch  we 
would  took  for  in  deciding  if  a  type 
acceptance  grant  should  be  made 
■ndude.  but  am  not  limited  to:  any 
accessible   wiring    which,    when   cut 
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where  use  of  the  equipment  u  not 
permitted;  the  providing  of  circuit 
boards  or  similar  circuitry  to  facilitate 
the  addition  of  components,  the 
purpose  of  which  would  be  to  change 
the  equipment's  operating  charac- 
teristics in  a  manner  not  permitted 
under    our   rules;  or,   any   internal   or 


external  adjustments  or  controls  which 
are  provided  to  facilitate  operation  in 
a  manner  not  permitted  under  our 
Rules.  Therefore,  if  a  device  met  tha 
technical  requirements  of  the  ABS 
{Part  97]  but  was  presumably  intended 
for  illegal  use  in  another  service,  type 
acceptance  could  be  denied  and  the 
manufacturer  would  be  denied  the 
righl  to  market  that  device.  The  manu- 
facturer of  devices  intended  for  legiti- 
mate use  would  not  be  affected  by  trm 
proposal-  Comment  is  requested 
concerning  specific  details  which 
should  be  placed  in  our  rules  concern- 
ing the  conditions  under  which  type 
acceptance  could  be  denied-  (Emphasis 
supplied) 

As  shown  in  the  discussion  tn  the  preced- 
ing section,  almost  all  HF  amateur  trans- 
mitters and  transceivers  fall  within  the 
Commission's  definition  of  "quasi  CB  equip- 
ment1' Just  because  the  equipment  may  be 
easily  adjusted  or  modified  to  operate  on 
frequencies  outside  the  present  amateur 
hands,  even  including  the  27  MHf  CB  band, 
does  not  and  cannot  create  a  presumption 
that  the  manufacturer  intended  that  the 
equipment  would  be  used  illegally  in  the  27 
MHz  CB  band. 

It  is  apparent  that  the  Commission  con- 
tends  that  it  may  refuse  to  grant  type 
acceptance  to  equipment  which  fully  "meets 
the  applicable  technical  standards"  if  there 
are  some  features  of  the  design  and  construc- 
tion it  does  not  like.  The  League  respectfully 
disagrees  and  submits  that  any  other  charac- 
teristics which  might  possibly  bring  about  a 
refusal  to  grant  type  acceptance  must  be 
clearly  and  concisely  stated  tn  the  rules,  tn 
the  absence  of  such  rules,  how  would  a 
manufacturer  know  what  standards  he  must 
meet  to  obtain  type  acceptance,  how  could 
the  Commission  defend  itself  against  charges 
that  refusal  to  grant  type  acceptance  VMS 
arbitrary  and  capricious,  and  how  could  a 
court  review  upon  appeal? 

In  the  last  sentence  of  paragraph  A.  the 
Commission  asks  for  "specific  details  which 
should  be  placed  in  our  rules  concerning  the 
conditions  under  which  type  acceptance 
could  be  denied." 

The  League  can  offer  no  such  suggestions, 
for  the  following  reasons:  First,  present  day 
design  and  construction  practices  provide 
the  frequency  flexibility  necessary  for  full 
and  complete  amateur  operation  now  and  in 
the  future,  Second,  as  discussed  later  in 
these  comments,  there  is  serious  question 
that  the  Commission  has  statutory  authority 
to  adopt  and  apply  restrictions  on  the  design 
and  construction  of  amateur  equipment. 

The  inescapable  fact  is  that  the  Commis- 
sion's objectives,  to  prevent  use  of  amateur 
equipment  of  27  MHz  CB  frequencies, 
cannot  be  achieved  through  the  guise  ol  type 
acceptance, 

IV 

Statutory  Authority  To  Use 

Type  Acceptance  To  Regulate 

Electrical  and  Mechanical  Design 

It  Doubtful 

It  is  apparent  from  paragraph  4  of  the 
Notice,  particularfy  the  third  and  fourth 
sentences,  chat  the  Commission  believes  it 
fun  the  statutory  authority  to  withhold 
grant  of  type  acceptance  even  though  the 
equipment  fully  "meets  the  applicable 
technical  standards  " 

The  League  knows  of  no  provision  of  the 
Communications  Act  of  1934,  as  amended, 
or  other  statutes,  which  gives  the  Commis- 
sion authority  ro  regulate  the  electrical  and 
mechanical  design  and  manufacturing  tech- 
niques of  equipment,  with  but  two  excep- 
tions The  first  exception  is  where  safety  of 
life  or  property  may  be  endangered-  The 


second  is  Section  303U1  of  the  Communica- 
tions Act  which  granted  the  Commission  the 
authority  to  adopt  and  enforce  rules  requir- 
ing that  all  television  receivers  be  capable  of 
adequately  receiving  all  VHF  and  UHF 
television  broadcast  channels  —  the  all- 
channel  receiver  bill 

It  appears  from  the  third  sentence  of 
paragraph  4  that  the  Commission  believes  it 
has  authority  to  determine  that  equipment 
not  only  "meets  the  applicable  technical 
standards,  but  also  that  a  grant  of  type 
acceptance  wouid  be  in  the  public  interest" 
"The  public  interest"  is  a  nebulous  sundard. 
Under  the  guise  of  the  "public  interest"  and 
nothing  more,  an  agency  could  act  in  a  most 
arbitrary  manner.  It  is  respectfully  sub- 
mitted that  equipment  which  meets  all 
"applicable  technical  standards"  and  pre- 
sents no  safety  hazards  mutt  be  granted  type 
acceptance  without  a  supplemental  "public 
interest'"  conclusion. 

The  public  interest  required  that  televi 
si  on  receivers  be  capable  of  receiving  all 
VHF  arid  UHF  channels  Without  such 
receivers,  the  demise  of  early  UHF  stations 
was  imminent,  and  growth  of  an  effective 
UHF  television  service  was  doubtful-  The 
Commission  concluded  In  1961  that  it 
lacked  authority  under  Its  "public  Interest" 
power  to  adopt  and  enforce  regulations 
requiring  all-channel  receivers.  If  the  Com- 
mission found  it  necessary  lo  seek  statutory 
authority  to  adopi  rules  for  all-channel 
television  receivers,  it  would  appear  that 
statutory  authority  must  be  obtained  from 
the  Congress  to  adopt  and  enforce  rules  to 
prevent  amateur  equipment,  particularly 
transceivers  and  external  amplifiers,  from 
being  capable  of  operation  in  the  27  MHz 
CBhand 

The  League  respectfully  suggetts  that  this 
matter  be  carefully  considered  before  any 
rules  such  as  proposed  here  are  finalized. 
The  size  of  the  amateur  market  is  suffi- 
ciently large  that  the  possibility  of  •«  appeal 
is  great  should  the  proposals  of  this  proceed- 
ing be  adopted. 


Need  for  Type  Acceptance 
Mas  Not  Been  Shown 

Some  need  for  adoption  of  a  rule  must  be 
shown  or  he  apparent-  Except  for  the  desire 
to  prevent  use  of  amateur  equipment  for 
unlawful  27  MHz  CB  operation  discussed  in 
paragraphs  2  and  4  of  the  Notice  (which  are 
quoted  earlier  In  these  comments),  the  only 
need  or  Justification  appears  En  general 
language  in  paragraph  5  of  the  Notice: 

5,  Although  the  rules  will  continue 
to  place  the  responsibility  for  meeting 
high  technical  standards  upon  the 
individual  amateur,  and  wo  will  con- 
tinue to  encourage  experimentation 
and  testing  of  equipment,  we  believe 
that  those  marketing  amateur  equip- 
ment must  share  m  the  responsibility 
to  provide  equipment  capable  of  meet- 
ing these  standards,  Moreover*  type 
acceptance  of  commercially  marketed 
equipment  does  offer  certain  benefits 
to  the  amateur  community  In  addi- 
tion to  dosing  the  amateur  "loop 
hole"  that  allows  illegal  CB  "linear?" 
to  be  openly  advert rsed  and  sold,  these 
requirements  will  also  assist  in  prevent 
tng  the  marketing  of  inferior  equip- 
ment to  amateur  t  The  amateur  band 
will  be  protected  from  "store  bought" 
equipment  that  does  not  at  least  meet 
minimum  technical  standards ,6  This 
should  result  in  fewer  occurrences  of 
interference  lo  television  receivers, 
other  home  electronic  equipment,  and 
other  radio  services  including  the 
amateur  service  itself. 
It  has  been  the  League's  experience, 
particularly    in   recent   years,    that  amateur 


1  Soma  MARS  Intquenciea  and  barrdj  ore  adjacent 
to  the  HF  omuinur  hands,  and  ulIil*r  we  scattered 
throughout  much  of  the  HF  portion  of  trm 
meet  rum, 

Tht  Lwmue  has  urged  the  Commission  to  lupporl 
a  proposal  thai  The  United  States  propote  new 
amalaui  bandi  in  I  he  vicinity  ol  10,  18  and  24 
MHr  at  the  WARC  to  be  held  bl  1979,  Tentative 
ptapuutli  prepared  W  the  Commission  contain 
pkjie  ihi  M'ovMinq  change*  m  the  proem  HF 
amateur  lunOi  from  7.0-7.3  MHz  id  6  90-7  ?b 
WHi.  from  1CQ-14  35  MHi  to  13.95-144  MHr 


from  21  .60-21  46  MB*  tn  20.9&-2 1 .46  MHr;  and  n 
novu  band.  25  76  25.S6  MHf  IFidh  Net  let  Qf 
Inquiry,  Docket  2037 L  rairased  May  23,  19771 

Th|  UHnU  26.96-27.23  MHl  wau  withdrawn  from 
rtinmtu*  use  in  ihit  United  States  in  19EB  and  made 
,i vml. ililn  for  thg  Class  O  Citizens  Radio  Service 

Amalttun  equipment  of  at  least  on*  manufacturer 
tfMM  purchased  by  the  Depa-iment  of  D^mu 
during,  the  Vkel  Nam  action  and  u  wrdefy  uted  at 
I  he  preftftl  lime  The  amalpur  equipment  of 
another  manufacture!  h  used  in  lb*  Mam  lima 
MobA*  Radio  Service  wirh  only  mmot  mpditicj 


tluni,  Sources  of  equipment  arain«dl|y  pvailnbla  in 

times  of  national  emergency 

"  Amateur  si  at  ion*  In  Alaska  mrry  opera  id  on 
4,383,8  kHr  with  a  maximum  pawn  ol  IhO  Wain 
lor  emergency  communications  Miith  other  au- 
thorized nations  m  and  within  bO  nautical  mile*  of 

Alette. 

6  Recently,  a  esse  of  commercially  markalad 
amateur  radjo  equipment  oc*et anno  m  the  2  fntier 
band  caused  hsrmiui  inttKierenc*  ro  •  radio  nawge- 
tron  tyitem  used  by  aircraft.  It  vwat  found  that  rhe 


equipment  iwai  yeiuirijun&  jpurioui  erninicni 
which  were  disrupting,  operatloni  ol  this  suurceof 
interference  required  inwnvtig;iiior>  by  the  Com- 
mission, In  addition  io  amit^nc*  horn  rhe  amateur 
operators,  The  opera  tort  Involved  cuopurated  by 
ceasing  operation  uft I  il  Ihrj  iquipment  pioWom  was 

corrected,  n  ii  aniicioaiad  that  such  iiiuinnni  wilt 
be  minimized  by  requiring  the  equipment  supplreti 
io  demonstrate  to  the  Comntint^pn  the  capability 
of  theit  equipment  io  comply  wrth  ihe  appropriate 
technical  wlartdzrdi  be?  ore  they  *re  permit  ted  to 
markei  it  to  the  amateur  eommunn y 
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equipment  is  designed  and  built  to  very  high 
standards.  Equipments  of  many  manufac- 
turers have  undergone  extensive  testing  in 
the  League's  we  1. 1 -equipped  laboratory 
before  advertising  has  been  accepted  for 
QST  or  before  descriptions  of  equipments 
have  been  reported  in  QST.  As  far  as  the 
League  has  been  able  to  ascertain,  every 
manufacturer  of  receivers  transmitters, 
transceivers,  and  external  amplifiers  either 
owns  modern  up-to-date  test  equipment 
including  spectrum  analyzers,  or  has  access 
to  such  equipment  through  contract  with  a 
qualified  laboratory.  Spurious  radiations,  if 
thr^y  do  occur,  are  more  likely  to  result  from 
trial  functioning  of  some  component  than 
from  any  deficiency  in  design.  The  single 
example  m  footnote  Q  of  interference  from 
spurious  emissions  from  an  amateur  station 
illustrates  the  effectiveness  of  amateur 
cooperation  in  eliminating  interference 
conditions*  Have  not  the  manufacturers 
learned  a  lessen  from  that  incident?  Are 
dozens  of  manufacturers  to  be  ensnared  In 
government  red  tape  because  of  a  single 
incident  involving  a  single  manufacturer? 
How  could  the  higher  prices  which  would  be 
required  be  of  benefit  to  the  individual 
amateurs?  The  answer  is  obvious.  One 
instance  of  unsatisfactory  equipment  does 
not  establish  a  need  for  type  acceptance  of 
all  equipment. 

The  League  is  not  opposed  to  type 
acceptance  if  there  is  a  real  need  for  it,  It 
does  oppose  the  instant  proposal,  however, 
both  because  it  knows  of  no  substantial  need 
and  because  the  real  purpose  is  to  achieve 
control  over  the  design  of  equipment  in  an 
effort  to  prevent  its  use  in  the  2?  MHz  CB 
band.  There  is  no  way  even  to  estimate  at 
this  time  the  effect  type  acceptance  and  the 
modifications  required  to  prevent  a  "change 
in  the  equipment's  operating  characteristics" 
(Notice,  para.  4)  which  the  Commission  may 
impose,  would  have  on  the  basic  design  and 
construction,  the  adaptability  for  operation 
on  other  frequencies  such  as  those  of  MARE 
and  those  which  may  be  added  by  the  1979 
WARC,  ease  of  servicing,  and  cost  to  the 
amateur, 

Unless  and  until  a  more  persuasive 
showing  is  made  that  tvpe  acceptance,  as 
proposed  in  this  proceeding,  would  not  have 
an  adverse  impact  upon  the  Amateur  Radio 
Service  and  its  equipment,  the  League  must 
oppose  the  proposal 

VI 

The  Proposed  Limits  On 

Spurious  Emissions  And 

Radiations  Are  Unnecessarily 

Severe 

As    recently     as     March    2,    1977,    the 

Commission  amended   Section  97.73  of  its 

Rules   to  establish   the  following  limits  on 

spurious  emissions: 

§97,73  Purity  o  f  emissions. 

{a)  The  mean  power  of  any 
spurious  emission  or  radiation  from 
any  amateur  transmitter  or  external 
radio  frequency  power  amplifier  being 
operated  with  a  carrier  frequency  be- 
low 30  MHz  shall  be  at  least  40 
decibels  below  the  mean  power  of  the 
fundamental  without  exceeding  the 
power  of  50  milliwatts.  For  equipment 
of  mean  power  less  than  &  Watts,  the 
attenuation  shall  be  at  least  30  deci- 
bels. 

{h)  The  mean  power  of  any  spu- 
rious emission  or  radiation  from  any 
amateur  transmitter  or  external  radio 
frequency  power  amplifier  being  op- 
erated with  a  carrier  frequency  above 
50  MHz  but  below  235  MHz  shall  be 
at  least  60  decibels  below  the  mean 
power  of  the  fundamental.  For  trans- 
mitters hawing  mean  power  of  25 
Watts  or  iess.  the  mean  power  of  any 
spurious  radiation  supplied  to  the 
antenna  transmission  line  shall  be  at 
least  40  decibels  below  the  mean 
power  of  the  fundamental  without 
exceeding  the  power  of  25  microwatts, 
but,  in  any  event,  need  not  be  reduced 
below  the  power  of  10  microwatts. 

Id  Spurious  emission  or  radiation 
from  an  amateur  transmitter  or  ex- 
ternal radio  frequency  power  amplifier 
being  operated  with  a  carrier  fre- 
quency above  235  tAHz  shall  be 
reduced    or   eliminated  in   accordance 


with  good  engineering  practice. 
The     Commission     now     proposes    even 
stricter    limits    for    type   acceptance.    After 
stating  in  paragraph  6  that,  while  the  limits 
of  Section  97.73 

may  be  adequate  for  equipment  used 
by  the  individual  amateur,  we  propose 
to  require  a  43  +  10  log  (mean  power 
in  Watts)  decibel  suppression  for  type 
acceptance  purposes,  inasmuch  as  such 
equipment  may  be  available  in  targe 
quantities  and  thus,  in  the  aggregate, 
will  have  a  greater  potential  for  inter- 
ference. This  degree  of  attenuation 
was  chosen  to  correspond  to  the  re- 
quirements for  the  land  mobile  and 
broadcast  services. 

It  is  respectfully  submitted  that  there  is 
no  sound  basis  for  suppressing  spurious 
emissions  of  amateur  equipment  beyond 
those  set  forth  in  Section  97.73.  Unlike 
transmitters  in  the  land  mobile  and  broad- 
cast services  which  are  designed  to  operate 
on  one  or  a  limited  number  of  discrete 
frequencies,  most  amateur  HF  transmitters, 
transceivers,  and  amplifiers  are  designed  to 
operate  on  any  frequency  within  five 
amateur  bands  between  3.5  and  29.7  MHz, 
and  some  equipments  are  designed  to 
operate  in  the  MF  1.8  MHz  band  as  well  as 
four  or  five  HF  bands.  The  design  of 
equipment  operating  over  such  a  wide  range 
of  frequencies  is  much  more  difficult  than 
for  equipment  operating  on  fixed  fre- 
quencies. In  addition,  should  spurious  emis- 
sions occur,  they  probably  would  fall  within 
the  amateur  band  and  not  cause  interference 
to  any  other  service,  Any  potentially  ob- 
jectional  spurious  emission  probably  would 
be  a  harmonic  and,  because  of  the  harmonic 
relationship  of  the  amateur  bands,  might 
very  well  fall  within  an  amateur  band. 
Finally,  when  complaints  of  interference  are 
received,  whether  because  of  spurious  emis- 
sions, overloading  of  the  complainant's  re- 
ceiver, or  other  causes,  the  amateur  invari- 
ably installs  a  low  pass  filter  in  the  output  erf 
his  transmitter  which  attenuates  all  har- 
monic emissions  above  the  designed  cutoff 
frequency  by  at  least  60  dB  and  often  more 
than  80  dB.  The  end  result  is  that  there  is 
only  a  very  slight  possibility  of  spurious 
emissions  from  an  amateur  station  even 
without  the  limits  of  Section  97.73. 

One  other  concern  must  he  eK pressed. 
The  building  of  amateur  equipment  from 
kits  supplied  by  several  manufacturers  is  an 
extremely  important  aspect  of  amateur 
radio,  Hot  only  does  the  kit  buiider  often 
obtain  high  quality  equipment  at  a  price 
lower  than  that  of  manufactured  equipment 
but  also  he  improves  his  technical:  knowledge 
and  learns  to  service  his  equipment  should 
malfunctioning  occur. 

Under  the  circumstances,  it  is  respectfully 
submitted  that  no  need  has  been  shown  and 
none  exists  for  increasing  the  spurious  emis- 
sion limits  for  type  acceptance  beyond  those 
specified  in  Section  97. 73. 

VII 

Interference  Frgm  Operation  In 

The  Amateur  10  Meter  Band  Has 

Not  Been  A  Problem 

In    a    further   effort    to   justify   its   type 

acceptance  proposal,  the  Commission  states 

as  follows: 

7.  Traditionally,  the  amateur  oper- 
ators have  been  in  the  forefront  in 
developing  techniques  for  solving 
interference  problems,  both  through 
the  use  of  external  filtering  and 
through  actual  modification  of  the 
transmitting  equipment.  This,  in  addi- 
tion to  the  lesser  degree  of  prolifera- 
tion of  equipment  as  compared  to 
transmitters  irt  the  Citizens  Band 
Radio  Service,  is  our  reason  for  not 
requiring  the  attenuation  level  of  these 
transmitters  to  be  as  great  as  for  the 
CB  band.  However,  it  may  be  neces- 
sary in  a  future  rule  making  pro- 
ceeding to  readdress  this  matter  if 
frequent  problems  from  interference 
occur.  Of  immediate  concern  is  opera- 
tion in  the  10  meter  band.  A  Notice  of 
Inquiry  and  Proposed  Rule  Making  in 
Docket  21000  released  Move m be r  30, 
1976,  addressed  the  matter  of  re- 
quiring 100  decibels  of  attenuation  for 
spurious  and  harmonic  emissions  gen- 
erated    from     transmitters     in     the 


Citizens  Band  Radio  Service,  Any  ac- 
tions taken  in  Docket  21000  may  be 
reflected  in  our  actions  in  this  pro- 
ceeding. Therefore,  the  attenuation 
Jewel  of  spurious  and  harmonic  emis- 
sions for  transmitters  operating  in  the 
10  meter  band  may  be  made  equiva- 
lent to  any  attenuation  levels  wbich 
may  be  adopted  in  Docket  21000. 
Presumably,  the  Commission  is  referring 
to  television  interference. 

The  number  of  complaints  of  television 
interference  from  amateur  operations  in  the 
28.0-29.7  MHz  band  has  been  commensurate 
with  complaints  from  operation  in.  lower 
frequency  amateur  bands.  The  techniques 
referred  to  Fn  paragraph  7  of  the  notice 
consist  of  installation  of  low  pass  filters 
between  the  output  of  the  transmitters  and 
the  input  to  the  antennas,  and,  at  times,  a 
high  pass  filter  between  the  television  re- 
ceiving antenna  and  the  input  to  the  tuner  of 
the  receiver.  Occasionally,  additional 
shielding  and/or  grounding  has  been  neces- 
sary. 

To  equate  amateur  10  meter  operation 
with  the  27  MHz  CB  service  is  unfair  in  the 
extreme.  A  CB  operator  is  not  required  to 
have  any  knowledge  whatsoever  of  radio 
theory.  All  that  is  required  is  enough  money 
to  buy  a  transceiver,  an  antenna,  and  a 
transmission  line,  and  file  a  simple  applica- 
tion for  I i cerise  with  this  Commission.  As 
noted  by  Chairman  Richard  E,  Wiley  when 
he  reluctantly  concurred  in  the  issuance  of 
the  instant  Notice  of  Proposed  Ftule  Making: 

My  concern  is  that,  in  attempting 
to  deal  with  the  rapidly  proliferating 
and  sometimes  troublesome  CB  ser- 
vice, we  may  appear  to  be  penalizing 
the  amateur  community  which,  in  my 
judgment,  is  one  of  the  most  "pro- 
fessional"   and   self  regulated    services 

within  the  Commission's  jurisdiction. 

■  »* 

I    look  forward   to  a  healthy  and 
vigorous  discussion  on  the  proceedings 
which    the    Commission    has    opened 
today.    Whatever  their   ultimate  out- 
come, I  wish  to  take  this  opportunity 
to  express  my  respect  and  admiration 
for    the  amateur  community,   I   hope 
and  trust  my  colleagues  will  give  these 
dockets,  and  the  comments  filed  by 
the   amateur  community   las  well  as 
others}  t     careful     attention     prior     to 
reaching  any  final  con  elusion. 
Should  the  Commission  find  it  desirable 
or    necessary    to    apply    even    more    rigid 
standards  on  equipment  capable  of  opera- 
tion  in   the  amateur   28  MHz   (10  meter) 
band,    a    further    notice    of    proposed    rule 
making   would    be    appropriate   and   is   re- 
quested. 

VIII 
It  f  s  Not  Clear  If  Existing 
Manufactured  Equipment  Would 
Be  "Grandfathered" 
It  is  not  clear  from  the  Notice  if  manu- 
factured equipment  now  in  the  possession  of 
amateurs    would    be    granted    ''grandfather 
rights"   to  permit   the   continued   use  and 
unrestricted  sale  of  such   equipment   The 
following  appears  in  the  Mot  ice: 

8,  We  wish  to  stress  that  although 
we  propose  to  require  the  ass  of  type 
accepted  equipment  at  stations  in  the 
AftS,  we  have  made  specific 
exemptions  for  equipment  constructed 
or  modified  by  individual  amateurs  for 
use  at  a  licensed  station  in  the  ARS. 
While  manufacturers  would  be  pro- 
hibited from  marketing  equipment 
prior  to  the  receipt  of  a  grant  of  type 
acceptance,  the  individual  amateur 
would  be  permitted  to  construct  his 
own  equipment  or  to  modify  his 
equipment,  whether  home  buili  or 
commercially  procured,  provided  the 
modified  equipment  was  for  use  at  a 
licensed  amateur  station.  In  addition, 
the  amateur  would  be  permitted  to  sell 
his  home  built  or  modified  equipment 
to  another  amateur.  However,  the 
amateur  operator  who  decides  to  build 
or  modify  equipment  in  quantity  for 
sale  to  other  amateurs  will  be  con- 
sidered a  manufacturer  and  will  be 
subject  to  the  type  acceptance  require- 
ment We  feel  that  this  will  place  the 
minimum  burden  upon  the  individual 
amateur  radio  licensee  and  will  still 
encourage    the    experimentation    and 


testing    of    equipment  which,    in    the 
past,  has  been  a  major  characteristic  of 

the    amateur    community;    (Emphasis 
supplied.) 

Any  changes  in  the  rules  otasoleting 
equipment  would  impose  a  very  heavy  finan- 
cial burden  upon  amateurs.  Unlike  com- 
mercial users  of  radio,  amateurs  cannot 
amortize  for  tax  purposes  the  cost  of  their 
equipment 

The  Notice  leaves  unanswered  several 
important  questions.  Must  an  amateur 
modify  his  manufactured  equipment  in  some 
manner  to  continue  to  use  it  or  to  sell  it?  A 
similar  ambiguity  in  the  Notice  of  Proposed 
Rule  Making  and  in  the  First  Report  and 
Order  in  Docket  20777  led  to  the  filing  of 
several  petitions  for  reconsideration  and 
brought  about  clarifying  amendments  to  the 
rules  adopted  by  the  First  Report- 
Should  the  substance  of  the  rules  pro- 
posed in  this  proceeding  be  adopted,  the 
League  urges  that  the  lessons  learned  in 
Docket  20777  be  applied  here,  and  that  the 
report  and  order  as  well  as  the  rules  specif- 
ically provide  that  all  equipment  now  owned 
by  amateurs  be  exempt.  The  League  also 
recommends  that  ample  lead  time  be  pro- 
vided before  any  new  or  amended  rules 
become  effective  to  enable  manufacturers  to 
set  up  new  production  lines  and  distributors 
and  dealers  to  sell  equipment  now  in  the 
distribution  system . 

IX 

What  Has  Happened  To  The 

Commission's  Program  of 

Deregulation? 

Under  the  leadership  of  Chairman  Wiley, 
the  Commission  embarked  upon  a  program 
of  deregulation  four  years  ago.  Insofar  as  the 
amateur  service  is  concerned,  a  few  de 
regulation  actions  were  taken,  followed 
shortly  thereafter  by  more  restrictions  under 
the  guise  of  deregulation.  Mow,  in  a  number 
of  proposals  including  Dockets  21000, 
21116,  and  21117,  all  pretense  of  deregula- 
tion has  been  abandoned. 

The  League  is  constrained  to  ask,  J*What 
has  happened  to  the  Commission's  program 
of  deregulation  of  the  Amateur  Radio 
Service  which  almost  every  Commissioner 
for  the  last  40  years  has  praised  for  its 
self- regulation?" 


Amateurs  Are  Cognizant  of 
And  Deeply  Concerned  About 
The  Illegal  High  Power  Operations 
In  And  Adjacent  To  The 
27  MHz  CB  Band 
In  the  almost  20  years  since  the  Class  D 
27  MHz  CB  service  was  established,  literally 
thousands  of  amateurs  have  expressed  to  the 
Commission    and   to    members  of  Congress 
their  concern  about  the  excesses  in  27  MHz 
operations  by  both  licensed  and  unlicensed 
stations.  Particularly  since  the  growth  of  the 
27  MHz  CB  service  exploded  two  years  ago, 
amateurs    have    been    unjustly    blamed   for 
television    and    other    interference   actually 
caused  by  hic^i  power  operation  of  27  MHz 
CB  equipment  in  violation  of  the  rules,  with 
the  result  that  countless  municipalities  have 
adopted  ordinances  severely  restricting  the 
use  of  outdoor  antennas  by  amateurs. 

The  League's  objection  to  the  proposals 
of  this  proceeding  and  to  those  of  Pockets 
20282,  20777,  and  21116  should  not  be 
construed  as  a  lack  of  awareness  of  the 
extremely  serious  problem  of  illegal  CB  type 
operations  facing  the  Commission??  The 
League  is  most  desirous  of  assisting  the 
Commission  in  finding  a  solution  to  the 
dilemma,  but  it  cannot  sit  idly  by  while  the 
Commission  proposes  regulation  after  regula- 
tion which  will  have  the  cumulative  effect  of 
emasculating  the  amateur  service. 

XI 

The  Feasibility  Of  Prohibiting 

Sale  Of  Amateur  Equipment  To 


13  is  respecrfuliy  submitted  that  the  critical 
comments  m  paragraph  3  of  the  No-rice  are  not 
warrRrrEed.  The  met  hud  ro  be  used  'or  determining 
powttf  of  an  amateur  uansmiutir  it  unrelated  iq  The 
instant  pruposul. 
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Othef  Th«*  Licensed  Amateuri 
Should  Be  Explored 
ChaJmriCT  Wiley  concurred  with  consider - 
able  r*luctanc*  to  the  issuance  of  the  Notice 
in  this  proceeding,  and  expressed  the  hope 
"that  the  comment*  **  receive  *U(  suggest 
other    and  better  alternatives  to  the  Com 
mission's  prupoiais"  »nd,  at  the  same  lima, 
"recognize  the   tttmotidous  task  lacing  the 
FCC  in  regulating  CB   radio  whitfi,  in  the 
space    of    only    2   years,    has   grown   from 
50.000  license  applications  a  month  to  over 
one  million  applications  in  January  1077, 
tione." 

As  long  ago  «  1971,  the  League  sug- 
gested in  comment*  fifed  in  opposition  to 
KM- 1747  and  m  opposition  to  (he  proposal 
for  a  Class  E  CB  service  in  the  220  MH/ 
amateur  band  (Docket  197591  that  the 
Commission  corotde*  prohibiting  sale  of 
amateur  equipment  to  other  than  licensed 
amateur  operators  and  requiring  the  fegut ra- 
tion of  serially  numbered  equipment.  Similar 
suggestions  have  been  received  from  other 
amateurs  aver  the  years.  A  tew  dealers  in 
amateur  equipment  have  adopted  a  policy 
and  practice  of  refusing  to  sell  to  non- 
amateurs.  Most  unfortunate fy,  it  appears 
that  voluntary  compliance  with  such  a 
policy  on  a  large  scale  cannot  be  achieved. 

Two  petitions  for  rule  making  proposing 
rules  to  permit  the  sale  of  amateur  type 
equipment  on*y  to  licenced  amateurs  now 
are  before  the  Commission  awaiting  action: 
RM-2839,  fried  by  the  San  Antonio  Re- 
peater Association  on  February  9,  1977 ,  and 
RM-2B66.  filed  by  Frank  W.  Nepurano, 
licensee  of  Amateur  Radio  Station  K20KA, 
on  March  24,  1977.  The  R.  L  Drake  Co.  has 
tiled  comments  in  response  to  RM-2839 
which  set  forth  a  comprehensive  and  de- 
tailed plan  to  provide  such  controls  Nu- 
merous comments  in  response  to  the  Notice 
in  this  proceeding  suggest  similar  controls. 
Some  of  the  respondents  also  have  suggested 
that  ail  amplifiers  and  transceivers  bear 
permanently   affixed   serial  numbers  and  a 


central   registration  office  be  established  to 
aid  in  enforcement  activities. 

Although  the  League  has  considered  the 
feasibility  of  prohibiting  the  sale  Of  external 
radio  frequency  amplifier*,  transmitters,  and 
transceivers  to  persons  not  holding  a  valid 
amateur  license,  it  has  serious  doubts  as  to 
the  statutory  authority  of  the  Commission 
to  gdopt  such  rules  and  practices. 

The  Leogutf  strongly  recommends  that 
the  Commission  process  with  high  priority 
the  two  petitions.  RM2839  and  RM-2866, 
and  either  issue  a  notice  of  inquiry  and 
notice  of  proposed  rule  makfng  or  deny  the 
petitions  with  a  statement  of  [ha  reasons  for 
the  action.  Should  a  denial  of  the  petitions 
be  based  upon  lack  of  statu ipry  authority  to 
acbpt  sid  enforce  any  such  rules,  requests 
for  appropriate  legislation  then  can  be  pre- 
sented to  the  Congress. 

XII 
EH  active  Enforcement  Of  The 
Present  Rules 
It  The  Only  Solution  To 
The  Problem  Of  I  Ho  gal 
Operations 
The  Commission  has  been  oworq  of  the 
widespread  misuse  of  the  27  MHz  C8  and 
adjacent  channels  by  unlicensed  stations  and 
by  stations  operating  with  powers  in  excess 
of  that  per  nutted  by  its  rules  since  shortly 
after  the  Class  D  Citizens  Radio  Service  was 
established  in   1953.  The  Commission"^  re- 
quests lo  Congress  for  legislation  granting  it 
authority  ovtf  unlicensed  stations  and  equip- 
ments   have    gone    unanswered    for  several 
years.    Requests   for   funds   to   mount   an 
effective    area  wide  or   nationwide  enforce- 
ment program  have  been  unproductive.  The 
Commission  is  the  laughingstock  of  millions 
of  licensed  a<*  well  as  unlicensed  27  MHz  CB 
operators,    The   chances    of    a   CBer   being 
appf  eh  ended  for  unlawful  operation  are  far 
less  than  a  motorist  being  apprehended  for 
violation  of   the  national  55  mile  par  hour 
speed    limit    in   a   state   Where    only    token 


enforcement  is  practiced. 

Amateur  radio  operators  have  expressed 
their  concern  over  the  ever  increasing  un- 
lawful operations  in  and  dose  to  the  77  MH? 
band  over  the  years,  and  their  fear  that 
CBers  may  overrun  the  amateur  bands. 
"  Intruders"  already  have  appeared  in  the 
amateur  bands,  some  using  amateur  cal (signs 
either  assigned  to  others  or  unaligned",  and 
some  operating  only  with  pseudonyms  or 
"handles''  or  phony  call  signs. 

Effective  enforcement  is  the  only  solu 
lion.  Millions  of  CB  operators  are  losing 
respect  for  taw  and  order  because  of  the  hack 
of  enforcement  of  the  rules  and  the  excesses 
on  the  C8  band.  The  Commission  must  find 
some  way  to  impress  upon  the  Office  of 
Management  and  Budget  and  upon  Congress 
the  need  for  funds  to  mount  an  effective 
enforcement  program.  Any  such  program 
should  be  directed  not  so  much  against  the 
individual  operator  who  may  violate  'ale 
tively  minor  rules,  but  against  the  flagrant 
individual  violators,  manufacturers,  and  sell- 
ers of  the  high  power  equipment,  both 
transceivers  and  external  amplifiers,  used  for 
iuL'h  ii  i  A  awful  purposes,  Perhaps  legislation 
granting  the  Commission  additional  enforce- 
ment powers  also  is  necessary.  But  one  thing 
is  certain:  Adoption  of  unnecessary  and 
unenforceable  rutes  Such  as  those  proposed 
here  */tft  simply  make  matters  worse  and 
make  even  more  ditJicvit,  it  not  impossibfe, 
the  adoption  of  corrective  measures  in  the 
future. 

XI  n 

Cone  I  m  mm 
The  League  well  understands  the 
demands  of  constituents  to  Their  representa- 
tives in  Congress  "to  do  something  to  clean 
up  the  CB  mess'*  which  Interferes  with  their 
television  reception,  the  urging*  by  members 
of  Congress  that  the  Commission  take  some 
affirmative  action,  and  the  pressures  upon 
the  Commission's  staff  to  come  forward 
with  some  solutions,  The   League  and  the 


enure  Amateur  Radio  Service  are  just  as 
desirous  of  finding  a  solution  to  the  CB  mess 
as  is  the  Commission. 

Amateurs,  because  of  their  technical 
training  and  practical  experience  acquired 
under  the  Commission's  comprehensive  and 
effective  programs  and  policies,  are  uniquely 
qualified  to  evaluate  the  effectiveness  of 
proposals  intended  to  hnd  at  least  a  partial 
solution  to  the  troublesome  CB  problems. 
The  comments  of  the  League  and  numerous 
individual  amateurs  opposing  the  proposals 
in  this  proceeding  and  the  companion  pro- 
ceeding in  Docket  21116  should  be  con- 
sidered as  being  constructive.  The  Com 
mission's  hope  that  adoption  of  the  pro- 
posals in  these  two  proceedings  will  be 
effective  has  been  misplaced. 

If  even  one  Lesson  has  been  learned  from 
this  proceeding  and  from  the  basic  27  MHj 
CB  problem,  it  is  that  a  personal  radio 
service  such  as  the  27  MHi  CB  service  mult 
never  again  be  placed  on  frequencies  in  dose 
proximity  to  amateur  frequencies.  The  other 
lesson  has  been  that  the  relationship  to 
television  broadcast  channels  must  be  con- 
sidered when  assignments  are  made  in  the 
future. 

The  Commission  must  recognize  that, 
even  should  a  type  acceptance  program  for 
amateur  equipment  be  successfuL  there  are 
other  techniques  available  which  will  permit 
continued  operation  with  high  power  in  and 
dose  to  the  27  MHz  CB  band. 

In  conclusion,  the  Commission  is  urged  to 
not  adopt  the  proposals  of  this  proceeding 
but.  in  cooperation  with  other  interested 
parties,  develop  a  more  realistic  program 
which  will  have  some  chance  of  success. 

Respectfully  submitted, 

THE  AMERICAN  RAOIO 

RELAY  LEAGUE, 

INCORPORATED 

Robert  M.  Booth,  Jr. 

General  Counsel 


VERTICALS  -  DIP0LES  -  TRAPS  -  BALUNS 


TRAP  VERTICAL  ANTENNAS 
No  antenna  tuner  neadetf  —  Full  leg*)  power  limit  — 
Fully    as i* moied    and    ready    for   operation    —   No 
r*diiis  r*Quir«0  —  1:1  V5WR  to  50  OHM  coax 
MODEL  BANDS  HT  PRICE 

TV-21S  20  IS  13'  1 34,95 

TV -4215  40  20  15  22"  $44.95 

TV-V4215         &Q  40  20  15  JO'  169  95 

HIGH  PERFORMANCE 

COMPACT  VERTICAL  ANTENNAS 

Ut*s  'top  loading'   for  reduced  sii*  and  minimum 

efficiency  —  Use  2  or  more  to  form  a  pftesed  array 

—  No  antenna  lunar  neadedl  —  Folds  to  5'  package 


MODEL 

SANDS 

HT 

PRICE 

CV'IGG 

160 

23' 

S44.EJS 

cv-ao 

80 

Ze- 

539 95 

CV-40 

40,15 

is- 

134.95 

CTV-8040 

fl0/40/lb 

20" 

$59,95 

AQ-1   —  10  Meter  Convenion  Kit  -add  10  meter 
coverage  to  any  Antenna  Sup.  vertical  .   .  ,   .  19.95 

Ait  verttcati  include  ground  pott 
plus  eft  rrtou n tmg  hardware 


TO  ORDER   -  Wnle  o*  Phvn*  - 
Include  STHpping  -  Dipoies  $2  50  — 
Verticals  %1  00  -    Florida  restdentv 

pIe***  jcjcj  4  .  uie*  tax 


—  Phone  Orrien  Welcome  — 

9:30  to  5^00  —  Monday  thru  Saturday 

813  /  585  9688 

Include  Interbank  No,  end  expiration  date  on 
credit  card  orders  24  hour  shipment.  30  day 
guarantee— For  more  InfOi  5ASE  or  1st  class  stamp 


APARTMENT    PORTABLE  -TRAILER 
AV-1  ALLTENNA 

Uk  this  portable  antenna  anywhere  —  Mounts  on 
window  sill  or  patio  ratling  —  Solve*  landlord  pro- 
blems —  80  10  meters  — Change  band*  by  switch- 
ing preset  inductance  —  Adjustable  to  1:1  vswr 
al  any  frequency  —  13*  maximum  extended  netght 
—  Light  weight  —  Under  10  lbs.  —  Use  on  travel 
campers  and  vans  —  Mounts  easily  on  ground  post 
(included)  or  on  side  of  camper  or  van  —  No 
antenna  tuner  needed  —  Fun  legal  power  limit  — 
Furly  assembled  *  ready  ruf  operallon—  No  radials 
required  —  Fold*  to  5f  package  for  easy  storage  — 
Export  version  folds  to  J' 

MODEL  BANDS  HT  PRICE 

AV-l  80-10  13"  Ima*)     $49.95 

FULL  SIZE  VERTICAL  ANTENNA 

Full  quarter  wave  which  can  be  Configured  for  10, 

IS  or  10  —  No  colli  or  traps  —  No  tuner  needed  — 

VSWR    less    than    1.2:1   over   each   entire   band   — 

Folds  to  5*  package 

MODEL  BANDS  HT  PRICE 

FV-2G151Q     20.1S.10  16*  $29.95 


Z-1  BALUN   .  . *9,95  Postpaid 

1:1  ratio,  takes  place  of  center  Insulator, 
ftelp*  eliminate  TVi  coax  lining,  full  legal 
power 


Coaxial  cable  &  connector  — 
RCoflAU 

Aluminum  radial  wire  — 

No.  8  heavy  duty   .,»..„ 
Nylon  guy  rope 


50* 
1Q0T 

100H 
1001 


5 
9, 

3 
3 


95 
95 

99 

49 


FULL  SIZE  DIPOLES 

Model 

Bands 

Length 

D  60 

a  0/75 

HO* 

D-40 

40.15 

66* 

D-20 

20 

33* 

D  15 

15 

22' 

D  10 

10 

1ST 

Price 
*31-9S 
128.95 
126.95 
S2  5.95 
824.95 


136-35 
(30.95 
Ml. 95 
«35.95 

$31.95 
$28.95 

*4  1.95 


FULL  SIZE  PARALLEL  DIPOLES  - 
ONE  FEED  LINE 

PDS040  80/75,40*15  130' 

PO4020  40.20,15  66 ' 

PD8010  80/75.40*20.15,10        130' 

FQ4010  40.20.15.10  66' 

LIMITED  SPACE  DIPOLES 

5P-160              160  130" 

5P-80                 80/7  5  63' 

5P-40                 40,15  33' 

MSP-1  SHORT  POLE  COMPACT  SYSTEM 

MSP-l  80/7  5,40,15  70* 

ANTENNA  SHOBTENER  KITS- 

Same  coHs  at  the  5P  V  MSP  series  —  use  with  your 

own  antenna 

S-160  180  130'         $12-95 

S-80  BO/75  63'         $11.95 

5-40  40,15  33'         $10,95 

TRAP  DIPOLES  -  Adustad  —  ready  to  go  —  Hated 
legal  limit 

TQ-8040  80/75,40  78"         $41.95 

TD-4020  40*20  40*  $36.95 

TRAPS  ALONE 

■t   8040  BO/75.40  7ft*         $12,95 

T4020  40.20  40'         $   9*95 

fAH  above  are  complete  with  balun.  No.  14  anten- 
na wins,  ceramic,  insuf&iors,  TOO*  nyfon  support 
ropo,  rated  far  fuff  fat/at  limit.  Can  be  used  at 
inverted  V.  MARS.  SWLJ 


ANTENNA  SUPERMARKET    P.O.  Box  1682     Largo,  Fl.  33540     813/585-9688 
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The  NEW  NYE 

"Matchmaker!" 
VIKING  MB  li 


Antenna  Impedance-matching  Network 
assures  maximum  perfectly  matched 
power  to  your  antenna! 


Model  MB  II  $265 
(with  Balun)  $315 


I  NveVikinft* 


MB  II  provides: 

*  Constant  SWR  monitoring.*  Precision  tuning  of  final  amp.*  Harmonic  suppression. 

*  Receiver  input  impedance-matching.*  Maximum  power  transfer  to  antenna,  *  Con- 
tinuous frequency  coverage  1-6  to  30  MHz.  *  Precision  tuning  of  any  wire  Va 
wavelength  or  longer,  with  SWR  of  1:1. 

MB  II  features: 
♦Finest  quality,  made-in-USA  components.  *LargeT  precision,  easy-to-read  dials  with 
360  readout.  *  Optional  3000  watt  Balun  for  twin  lead  antennas. 


Available  at  leading  dealers  throughout  the  U.S.A. 

WM.  M.  NYE  COMPANY,  INC. 

1614  -  130th  Avenue  N.E.t  Believue.  WA  98005  *  (206)  454^*524 
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WE  WANT  TO  MAKE  YOU  A  STAR 


—  a  STAR  amateur  radio  antenna.  COM*STAR  antennas  are  used  by 
industry,  schools,  the  U.  S.  government,  and  hams  around  the  world. 
STAR  antennas  are  modified  magnetic  loops,  a  unique  design  which 
greatly  reduces  ground  losses,  resulting  in  a  physically  small  antenna 
without  the  usual  performance  compromises  of  compact  antennas. 
And  now  COM*STAR  introduces  the  STAR  10  for  10  meter  or  CB 
use,  with  a  diameter  under  2  feet. 


ZW';4  Star  20  fhown 
^jef^-i^^f  >       f  ma  it  not 


Features  of  STAR  antennas: 

•  Wide  bandwidth.  Low  VSWR  over  entire  band  with  no  antenna 
tuning  required  after  assembly  •  Low  angle  of  radiation  with 
directivity  and  gain  over  a  vertical  ordipole.  Antennas  can  be  stacked 
or  phased  for  increased  gain  •  Low  noise  pickup  and  reduced  TV  I 
radiation  •  No  radials  or  ground  plane  required  •  52  ohm  input 
impedance  •  Handles  legal  power  *  Small  size  and  weight 
permit  flexible  installations  with  choice  of  horizontal  or  vertical 
polarization      • 


ANTENNA 

BAND 

LOOP  DIAMETER 

PRICE 

STAR   10 

10  meters/CB 

23  inches 

$34,95 

STAR  15 

1  5  meters 

35  inches 

$42.95 

STAR  20 

20  meters 

46  inches 

$49,95 

STAR  40 

40  meters 

90  inches 

$59.95 

Comments  received  from  STAR  Owners    (fetters  on  file}'. 

•  You  have  a  really  "dynamite"  antenna  in  the  STAR  40.  I've  been 
really  impressed  with  the  gain,  low  noise,  and  magnificent  perform- 
ance, (It)  beats  my  previous  ground  plane  and  inverted  V's  by  a 
mile.  W2  — 

•  Very  satisfied.  Worked  1000  miles  to  Toronto  (40  meter  SSB) 
with  heavy  QRM.  Very  definitely  would  recommend  that  a  fellow 
ham  purchase  one.    WB3  — 

•  My  SWR  ranges  from  1:1  to  1 ;  K6  over  the  entire  40  meter  band. 
W7  ™ 

•  Been  inactive  for  4  years  due  to  apartment  antenna  restrictions, 
The  STAR  20  let  me  get  back  on  the  air,  Works  great!    W6— 

If  unavailable  styour  local  dealer,  STAR  antennas  can  be  purchased 
from  CQM*STAR  at  the  address  below.  Send  check,  money  order, 
VISA,  B/A,  or  IVlastercharge  {include  card  #  and  expiration  date). 
Phone  orders  accepted  wfth  above  credit  cards.  State  antenna(s) 
desired.  California  residents  add  6%  sales  tax.  Antennas,  with  as- 
sembly/tuning instructions,  shipped  by  UPS.  Dealer  Enquiries  invited. 


The  CON  •  STAR  Corporation 


T38  Ardmore  Ave.,  Hermosa  Beach,  CA  90254 
Phone:  (213}  379-8822        C19 
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Join  the 
Gunnplexer 
Generation 


If  your  urges  tend  toward  link- 
ing remote  receivers  to  VHF 
repeaters,  transmitting  video 
(the  real  thing  —  living  color  — 
not  slow  scan),  linking  home- 
made computers,  full  duplex 
mountain  top  or  over  water 
duct  dxing,  the  Microwave 
Associates'  10.0  -  10.5  GHz 
GunnplexerTM     Transceiver 
front  end  is  a  must; 

Over  400  units  are  in  the  field 
in  16  countries.  The 
Gunnplexer  is  available  off- 
the-shelf  in   Burlington  and 
our  main  European  offices. 
Send  for  all  the  info  on  the 
latest  cigarette  lighter  compa- 
tible modulator/power  supply/ 
AFC/receiver  circuits/propaga- 
tion and  antennae.  Send  in 
your  own  circuit  ideas  now. 
We  will  pay  $100  for  all  new 
circuits  we  incorporate  in  our 
sales   bulletins.   Send    your 
check  or  C.O.D.  order  now! 

MA  87140-1  Gunnplexer  $108 
MA-8714M  Pair  of 

Gunnplexers$180 

See  you  on  10.3  GHz, 


Microwave  Associates,  Inc. 

Building  #4 

South  Avenue 

Burlington,  MA  01803 

Tel.  (617)  272-3000  M26 


MICROWAVE 
ASSOCIATES 


The  ST-5000  from  HAL 


The  HAL  ST-5000  sets  the  pace  for  an  economical 
demodulator  keyer  for  radio-teletype  (RTTY).  All  the  fea- 
tures you  need  for  reception  and  transmission  of  HF  and 
VHF  RTTY  are  here. 

The  demodulator  features  a  hard-limiting  front  end, 
active  filter  discriminator,  and  active  detector  circuitry  for 
wide  dynamic  range.  Autostart  and  motor  control  circuitry 
make  for  easy  VHF  and  HF  autostart  operation. 

Convenient  front  panel  switches  are  provided  for  850 
and  170  Hz  shift,  norma]  or  reverse  sense,  autostart  on/ off f 
print  -  line  or  local,  and  power  ofVoff.  425  Hz  press 
transmissions  may  also  be  copied  with  the  ST-5000.  High 
voltage  60  ma.  loop  output  as  well  as  low  level  RS-232 
compatible  output  are  provided  by  the  demodulator. 

The  audio  keyer  section  of  the  ST-5000  generates 
stable,  phase-coherent  audio  tones.  Transmission  is  a 
simple  matter  of  applying  these  tones  to  your  HF  SSB  or 
VHF  FM  transmitter. 

The  ST-5000  is  housed  in  an  attractive  blue  and  beige 
cabinet  and  is  backed  by  the  HAL  Communications  one 
year  warranty. 

For  complete  specs  on  the  HAL  ST-5000,  write  or  call 
HAL  today.  $275,00 


HAL  Communications  Corp.,  Box  365,  807  E,  Green  St 
Urbana,  Illinois  61801  •  Telephone  (217)367^7373 
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NtVER    SAY    Dlf 


from  page  120 

off  the  crowds. 

The  inexpensive  booths  encouraged 
ham  dealers  to  come  in  from  all  over 
the  country,  and  it  seemed  as  if  about 
half  of  the  booths  were  filled  with 
growingly  desperate  dealers  trying  not 
to  have  to  carry  tons  of  ham  gear  back 
home  .  . .  almost  at  any  loss.  Too 
many  dealers  . ,  >  too  many- 

ROCHESTER 

This  was  a  big  disappointment  for 
me  this  year  —  nowhere  near  the 
crowds  I  expected.  Dayton  spoils  us,  I 
suppose.  I  think  there  may  be  a  need 
for  a  hamfest  like  this  to  specialize. 
Although  it's  fairly  close  to  Dayton, 


EDITORIAL  BY  V\ 


fM  Y  <V 


E GREEN 


the  Ohio  hamfest  takes  care  of  the 
need  many  hams  have  to  get  to  a 
hamfest  —  with  the  result  that  they 
make  it  to  Dayton  and  then  don't 
bother  with  Rochester,  Rochester  is 
out  of  the  way  from  just  about 
everything,  and  I  suppose  the  crowds 
they  are  pulling  are  remarkable,  con- 
sidering the  location. 

ATLANTA 
They  had  the  biggest  crowd  I've 
ever  seen  at  a  hamfest  on  a  Sunday. 
Saturday  was  okay,  but  not  outstand- 
ing „.., ,  Sunday  was  incredible.  If  this 
keeps  growing,  it  could  outdo  Dayton 
as  the  biggest  in  the  country.  It's  a  lot 
of  work  organizing  something  like 
this,  and  Chaz  Cone  has  come  up  with 
a  masterpiece. 


Chuck  Martin  drives  his  Suburban  and  a  trailer  filled  with  small  goodies  to  as 
many  ham  fests  as  he  can  reach.  The  supporting  team  flies  out.  Here  we  see  Eric 
and  Bill  of  the  supporting  team  selling  at  Rochester.  Chuck  says  that  despite 
the  poor  crowds,  he  did  fust  fine.  Chuck  doesn't  like  to  se/f  big  equipment 
unless  he  is  going  to  back  it  up  100%  with  service f  and  that  means  there  is  just 
no  room  for  discounts  . .  .  so  he  seldom  brings  much  to  ham  tests  in  expensive 
equipment,  letting  other  dealers  kill  each  other  off  with  discounting. 


At  Smith  WA2TAQ  of  Aldeico  rests 
for  a  moment  at  Rochester.  A I  sells  ail 
kinds  of  small  parts  for  hams  and 
computer  addicts.  His  place  out  on 
Long  Island  is  a  browsing  mecca  for 
local  hams. 


WB20SZ  got  all  carried  away  by  the 
latest  Kilobaud  and  overprinted  his 
Byte  tee  shirt  with  the  Kilobaud  logo. 
Smart  kid. 


Here's  the  Aldeico  booth  .  . 
computer fests  t  .  t  crystals  .  . 
believe. 


digital  clocks  sell  very  well  at  ham  fests  and 
tools  *  .  .  and  a  supply  of  chips  you  wouldn't 


Hufco  flew  In  from  Provo,  Utah,  with  their  new  counter  kit. 


The  Rochester  exhibits  are  in  a  huge  domed  building.  The  air  conditioning 
broke  down  for  a  while  and  it  was  murder  ...  but  they  finally  got  it  going 
again. 


Spectronics  (the  FM  people)  drove  over  from  Chicago  to  Rochester  -  quite  a 
drive  with  all  that  equipment . ,  .  most  of  it  a  two  way  trip. 
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the  new  2  meter  VHF 
amplifier  from  Westcom. 

•  An  add-on  unit,  no  internal  connections  or  adjustments  required  to  as- 
sociated equipment  •  Standard  Amplifier  Models  operate  FM,  Linear 
Modete  operate  all  modes:  SSBP  FMT  AM,  RTTY,  CW,  etc.  •  'Microstrip" 
design  provides  high  stability  and  optimum  performance  over  wide  band- 
width *  Factory  adjusted,  no  tuning  required.  •  Mobile  mounting  bracket 
included  ■  RF  sensing  T/R  switching,  adjustable  dropout  delay  •  Remote 
keying  capability  •  Thermally  coupled  biasing  •  Reverse  Voltage  pro- 
tected and  fused  •  Conservatively  rated  with  oversized  heat  sink  •  Red 
LED  indicators  for  monitoring  DC  and  RF  *  VSWR  protected  •  Ninety 
day  material  and  workmanship  warranty 


MODEL 

INPUT 

NOM 

NOM 

PRICE 

NO. 

POWER 

OUTPUT 

CURRENT 

(watts) 

(watts) 

13.8  VDC 

2M  3X30 

1-4 

30 

4 

$72.95 

2M  3X30L- 

1-4 

30 

4 

$82.95 

2M  10X40 

2-12 

40 

5 

$77.95 

2M  15X50L* 

5-15 

50 

6 

$94,95 

2M  15X80 

5-15 

80 

11 

$129.95 

2M  15X80L* 

5-15 

80 

11 

*5    1  Oi7.  3  J 

"Linear;  AM, 

CW, 

FMf  SSB, 

RTTY;  Size:  4Vfe  x  SVa  X  2s/k 

technical  specifications  and  data 

subject  to  change  without  notice 

ELECTRONIC  TECHNICAL  WRITER 

Sprague  Electric  Company  has 
immediate  opening  for  an  Elec- 
tronic Technical  Writer  at  our  head- 
quarters in  the  Berkshire  hills  of 
Massachusetts.  Qualified  applicant 
will  prepare  engineering  bulletins, 
technical  papers  and  catalogues  on 
electronic  components.  Should 
have  good  familiarity  with  semicon- 
ductor componen  ts. 

Requires  AS  Engineering  Tech- 
nology /  Electronics  or  equivalent 

Familiarity  with  MIL  Specs  helpful. 

m  Send     resume     with     salary     require* 
merits  to^ 

Norma  IVL  Hays,  Coordinator 
Corporate  Recruiting  Office 
Sprague  Electric  Company 
87  Marshall  Street 
North  Adams  MA  01247 


SPRAGUE  ELECTRIC  COMPANY 

An  Equal  Opportunity  Employer  M/F 


|     20  CHANNELS  WITH  TOUR 
HW2036  AND  OUR  HX-1 
SCANNER  KIT 


*3t4t)  TGfctanntfU  Inn  lulling  1  chn  ii  n  B!  lELcmtd  hj-  H  W -i036 

" iMlftlil  |lWk»iH -fll '.*!»¥. nurnmi  a1  mianpiii        -  '*'■ 

1  PmflHrlftmfld  fer  J^ttf  «*«*»**  Ifl  IrmtopntW^:**!  mud*** 

'Nionnor  kIivo  chan noli  tor  ft  bkdfiuA  *r  fmcK  tiS *d«Y»  ttmnrjB* 

*Si     ■■.■<■ 
"3isc-iiiifl  »cir,dnt»ifcanlinll«l  bv  Sqjslch  vf?Tl 

jfii'-i  mafl*  1or  jnurm*y  Dp*r»|lflrt  af  MW-Bfl  '^ 


MICROSWITCH 
TELEPHONE      FORMAT 
KEY  BOARD   "BRAND  NEW" 

NW  SERIES 

16  NW7-25  Numeric  Keyboard 

16  NW7-21  Alphanumeric  Keyboard 

SPECIA  L  PRICE  $9. 50  each 


S36 


Quality  Guaranteed.  PA  residents  include 
6%  sales  tax.  Add  $,75  for  Shipping  and 
Handling.  Quantity  Discounts  Available. 

STANDARD  ELECTRONICS 
1  BROWN  STREET 
PHILADELPHIA  PA  19123 
215/925-5711  S35 
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SCI?  1000 


State  etftke  Atit  at 


~\ 


VHFPM  Repeflbuu 


NE\N1 


Spec 


Comm 


Rpneater/Duptexer 
W  Fully  Factory 


Stomt 
P&ot 

Abmfr 
Rqpmt&M 


SEND 
FOR 
BROCHURE 


Let's  face  it  —  your  repeater  group's  success  or  failure  hinges  on  the  Quality  and 

Reliability  of  your  "Machine"!   That's  why  the  engineers  at  Spec  Comm  dedicated 

themselves  to  the  production  of  the  finest  repeater  available  on  the  amateur  marker.  The 

SCR  1000   has   been   conservatively   designed  for   years  of  trouble-free   operation,  and   every 

consideration    has  been  given  to  operator  convenience  and  accessory  interfacing.  Features  like  full 

metering,   lighted   status   indicators,  full    front   panel   control   of  every  important  repeater  operating  parameter,  and  accessory  jacks  for 

autopatch,  xmtr.  remote  control,  etc.  And  audio  so  good  and  so  full,  your  30  watts  will  sound  Hke  1001  Think  about  it,  and  think  about 

your  users.  The  purchase  of  a  Spec  Comm  Repeater  is  a  sound  investment  in  your  group's  future,  and  they'll  be  thanking  you  for  years  to 

come,  Sold  Factory  Direct  only.  $899.95. 


Don't  make  a  mistake  —  your  group  deserves  the  finest 


• 


■%M  * 


Specifications 

ft  F  Output , 30  Watts 

Infinite  VSWR  proof 

Sensitivity 0.3uV/20dB  Qt. 

Selectivity -6dB  @  ±£.5  kHz; 

-58dB@±15  kHz; 

-90dB  @  ±30  kHz. 
(Sharper  8  Pole  Fltr,  Available) 
De  sense /Over  load  .  .  .  W/1uV  de- 
sired signal,  desense  just  begins  @ 
appro*.  5Q,000uV  @  ±600kHz. 
Spurious  Response  .  .  .-70d8  min. 


FEATURES 

Q  Full  Metering  of  critical  levels. 

n  Front  Panel  Controls  for  timers  8t  AF 
Custom   -Mods'  Available:    'PL',  S  Pole   Rcvr.   Filter,       levels, 
Hi/Lo  Power,  Multi-Freq,, etc,  —  Inquire. 

—  SPEC  COMM  REPEATER  BOARDS 


a  Lighted  push-buttons  for  control  /test 

functions  &  status  indicators 
a  State  of  the  Art  CMOS  control  logic  & 

timers  —  No  Relays! 
D  Built-in    IDer   —   field   programmable. 

Fully    adjustable    speed,    pitch,   trrne, 

etc- 

□  Exclusive  Spec  Comm  MOSFET/Hot 
Carrier  Diode  rcvr.  front  end  —  greatly 
reduces  'desense'  &  IM  problems! 

n  Built-in  AC  Supply  w/instant  btry. 
switchover  for  emergency  pwr. 

□  Supplied  with  .0005%  Sentry  xtals  and 
a  Turner  local  mic. 

Q Jacks  Provided  for  Remote  Control, 
Auto-Patch,  DC  out,  AF  in/out,  COR 
Switch,  etc. 

DTrue  FM  —  For  Rpt.  Audio  so  good,  it 
'sounds  like  direct"/ 


Inquire  about  complete  shielded  RCVR.  <&  XMTR.  Assemblies J 


SCR  100  Receiver  Board 
1  Ext.     wide     dynamic     range! 
Greatly    reduces   overload,    'de- 
sense',  and  IM, 
Sens,  0,3uV/20dB  Qt. 
Sel.  -6dB  @  ±6.5KHz;  -90dB  @ 
±3QKHz,  (-1  TOdB  w/opt.  8  Pole 
FltrJ 

Exc.  audio  qualityl  Fast 
squelch!  $t  15.00  w/xtal, 
Asmbld.  &  Tested 


SCT  100  Xmtr/Exciter  Board 

•  5-6  Wts.  Output 

•  Infinite  VSWR  proof 

•  True  FM  for  exc.  audio  quality 

•  Spurious  -60dB 

•  With  .0005%  xtal.  $115,00 
Asmbld.  &  Tested.  •  BA-10  30 
Wt.  Amp  Board  &  Heat  Sink,  3 
sec.  LPF  &  rel,  pwr.  sensor, 
$51,95  Asmbld.  &  Tested 


CTC100  COR/Timer /Control 
Board 

•Complete  COR  circuitry 

•  Carrier  'Hang'  &  T.O.  Timers 

•  Remote  xmtr,  control 

•  100%  Solid  State 
•Many  other  features 

$32.95  Asmbld,  &  Tested 


Call  or  write  today  and  get  the  details! 


(ShipJHandl.  -  S3. 00.  PA  residents  add  6%  tax) 


ID1Q0  ID  &  Audio  Mixer  Board 
■  100    bit    diode    programmable 
memory 

•  Adjustable  ID  toner  speed,  level, 
time 

•  4  Input  AF  Mixer  8t  Local  Mic 
amp 

►  COR  input  &  xmtr.  hold 
I  All  CMOS  logic 

►  Many    other    features     $59.95 
Asmbld.  /Te  sted  /  P  r  ogr  a  m  m  ed 

Send  for  Data  Sheets! 


SPECTRUM  COMMUNICATIONS 


m  1055  W.  Germantown  Pk.,  Norristown  PA  19401  (215)  631-1710 

Formerly  o  f  Worcester  PA 


S8 
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NEW 


RADIO  AMATEUR 


•X    X-    <•  '•> 


CALLBOOKS 


The  U.S.  Callbook  has  over 
300,000  W  &  K  Listings.  It  lists 
calls,  license  classes,  names 
and  addresses  plus  the  many 
valuable  back-up  charts  and 
references  you  come  to  expect 
from  the  Callbook. 


$14.95 

PLUS  SHIPPING 


Specialize  in  DX?  Then  you're 
looking  for  the  Foreign  Callbook 
with  over  250,000  calls,  names  and 
addresses  of  radio  amateurs  out- 
side the  USA  plus  many  valuable, 
additional  features  of  interest  to 
the  DX7, 


$13.95 

PLUS  SHIPPING 


ALL  OF  THESE  EXTRA  FEATURES  INCLUDE 


International  Radio  Amateur  Prefixes! 

Radio  Amateur  Prefixes  by  Countries! 

A.R.R.L  Phonetic  Alphabetl 

Great  Circle  Bearings  and  Charts! 

International  "Q"  and  "Z"  Signals! 

World  Standard  Time  Charts! 

International  Postal  Information! 

World  Prefix  Map! 

F.G.C,  Examination  Points! 

Where  to  Buy! 

Telegraphers'  Abbreviations! 

DX  Operating  Cod  el 

A.R.R.L.  Countries  List! 

At  Your  Service  —  Amateur  Radio  Dealers! 

OSL  Managers  Around  the  World! 

World  Wide  QSL  Bureaus! 

Census  of  Radio  Amateurs  of  the  World! 

Telegraph  Codes! 

A  MS  AT  —  Oscar  Users  Directory! 

Slow  Scan  Television  Directory! 

Reciprocal  Licenses! 

Hawaii  Included! 

Many  Other  Features! 


Respected  worldwide  as 
the  only  complete  authority 
for  radio  amateur 
QSL  and  QTH  information. 


ORDER   FORM 


See    your   favorite   electronics 
dealer  or  write  di  rect  for  free 
catalog  to  the  publisher. 


Ih-:IM 


US     CALLBOOK 


FOREIGN  CALLBOOK 


Price    Each 


$14.95 


$13.95 


Shipping 


$1.25 


$1.25 


TtMfll   Trice 


$  16.20 


$  15.20 


Illinois  residents  only  add  5%  sales  tax 


Name 


Total 


RADIO  AMATEUR 


& 


llbook 


Address.. 


INC 


ca 

oept.  b  925  Sherwood  Drive 
Lake  Bluff  J II.  60044 


City 


State 


Master  Charge   nd 


Zip, 


Total 
Enclosed 


Interbank  fl 


Bank 


t-xpirition  Date, 


Hi 
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List  S72.0O 


PeHectty     balanced,     fluorescent 
iinhtlno   with   Drecision   magrsifier 


lighting  with  precision  magrnnei 
lens.  For  profl.  techn'l  &  hobbist 
un.  h.a  i-ast  nrntw.iive  shade,  mst.  star 


lens.  For  profl,  techn  I  * 
Has  4ie  cast  protective  sftade 
"^dioptei  lens.  42"  reach. 


irtst    start 

*449S 


with  T-S  IHf<w««eft^ 

■  ieac 


color*.  &r*y  or  Blat* 


PRIORITY  TONE   I  ELECTRONICS 

10031  Woodley  Ae»  SepUveda  CA„  91343 


P21 


Terms:  BAG.  MC,  Check,  Money  Order  COD.  CA,  residents  add  6%  sales  tax  Orders  less  Ihan  $75  00  include  10%  shipping 
&  handling;  excess  refunded.  Just  m  case . , .  please  include  your  phone  no.  Good  inru  Octooef  1977 

Send  for  our  latest  brochure.  phone  °rdefS  wfilCOme  {213)  8934^02  QEM^d  |nstitulional  inqukies  lnv^ 

PRIORITY  1  El£CTRQKtCS  a  d>v  of  theHEATH  Group \ 
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A    FEW  QF  THE  THQU5AN:S  Of    BARGAIN   ITEMS  AVAILABLE    FROM  THE  GIANT  BfcF   CATALOG-    CI  RCLE  THE  HEADER  SERVICE  CARD  FOP  OUR  CATALOG" 


DESK  TOP  DISPLAY  STATION 


ill 


At   one  time  these  data  terminals  were 
used  by  stock  brokers  for  keeping  track 
of  stock  quotations.    They  tied  in  to  a 
central  system  which  has  now  been  up- 
dated, leaving  these  surplus  units  behind. 
Use  this  unit  as  a  basis  for  building  your 
own  computer  input  /output  station  or  to 
build  ,i  compact  scope  ...  or  simply  take 
it  apart  for  the  components  within, 
Sold   complete  or  in  parts*  prices  and 
descriptions  listed  below: 
t  3"  CRT,   with   Hi-volt,   supply  (  +  3315 
vdc;  -1730  vdcl,  ^nd  low  volt,  supply 
+440V,   +  225V:    +125V;   +28V,  +  1.2V; 
+0.6V;  6.3V DC;  6.3V AC.     Also  -  ramp 
generator  card  8*  some  drive  circuits 

(15  Lbs.)  $17.50 

t  50    key    Block    keyboard,    with    diode 

matrix  on  2  cards.(5  Lbsr) $12.50 

t  Handsome  desk-top,  slope  front  case, 
suitable  for  up  to  an  11"  CRT,  overall 
10V2wx16d  x9"h,(1Q  Lbs)  ...  $7.50 
t  Plus:  3  wire  line  cord,  brown.  7'lg  for 
SI. 00;  14  wire  connector  cable  tar 
$2.50. 
t  COMPLETE  UNIT  5h.  Wt.  35  Lbs. 

6NB60336 $29.95 

t  Also  available  is  a  complete  tech.  man- 
ual covering  operating  procedure. theory 
disassembly  (&  reassembly),  trouble- 
shooting techniques  and  schematics 
With  complete  unit  Si  .00  or  sold  sep- 
arate I y  for  S3. 50  each  Sh ,  Wt .  8  oz . 

WHEW  ORDERING: 
Specify  part,  use  order  no.  6NB60336 
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1.   HOCKEY  St  SOCKER  game,  2  skill 
levels,    LED    scoring,    joystick    controls. 

New  and  guaranteed.  Sh,  Wt.  &  Lbs. 


7HU70284  .  . 

2,  TV  TENNIS 
7HU70285.  . 

3,  TV  TENNIS. 
7HU70250 .  , 


S22.50  .  .  5  for  $100.00 

Mew  &  guaranteed.  5  Lb. 

.  $13,83      .  3  for  $38.88 

Kit  form,  AS  IS       5  Lbs. 

.   SOB  4  for  £28.88 


JOYSTICKS 
Two  1 0K  POT'S 
Super    for    XV    func 
tions.  audio,  computer, 
remote    control,   graph- 
ics, etc.      Sh.  Wt,   8oz 
7J70163 $4.95 


LOGfC  AND  OP  AMP 
POWER  SUPPLY 

"■■■"'■■-i"BHiHIK"iriiliii""=i-"— """;[ 


This  regulaied  power  supply  has  out 
puts  oi  ±T5  volts  at  0.25  amps  and  *5 
vohs  at  2  5  amps,  with  an  input  of  115 
VAC.  Manufactured  by  a  computer 
company  as  part  o!  9  phone  {lata  termi- 
nal ~Thre«  (31  723  s  lIC's)  are  used  For 
voltage  regulation  Units  have  harrier 
strip  outputs,  and  rjre  open  frame.  Si^e: 
6"  k  9"  x  2"    Newsor|*lu!>.  QtyLtd. 

Sh.Wt.5Lhs  GMI60215  $17.50 

3forS45.0Q  6MIG0215         $45.00/3 


TOUCHSTONE 
GENERATOR 
CHIP 

New,  2  of  8  encoder  chip  ME8900,  [sim 
i!ar  to  the  MC14410).     Sold  with  data 
sheet    on   uses  of   MCI  44 10   chip.      No 

crystals  required 
7VL70160 


- 


COLOR  "TV" 
CHASSIS  &  PARTS 

New  solid  state 
color  TV  chassis  and 
parts  for  use  with  In- 

Line  black  matrix  picture  tubes.  Features 
include  one  button  color  tuning  AFC  and 
low  power  consumption. 

We  have  two  chassis  types,  the  TS961 
(for  13  8t  15JJ}  and  the  TS953  (for  19" J. 

To  build  a  complete  19"  TV  these  parts 
must  be  added:  UHF  &  VHF  tuners,  pic- 
ture tube,  tube  shield,  purity  magnets,  an- 
tenna, yoke,  speaker,  on-off  switch,  4- 
10K  pots,  binding  posts  St  case.  To  build 
a  13"  or  15"  TV  you'll  have  to  add:  pic- 
ture tube,  tube  shield,  yoke,  purity  mag- 
nets, antenna.  2nd  stage  hi- voltage  boost, 
binding  posts  St  case  (chassis  has  tuners). 

We  do  not  offer  a  complete  parts  pack- 
age, but  we  do  include  ME  tech,  training 
manual,  and  we  have  some  parts  available. 

These  chassis  are  new  3t  guarenteed. 

Price  List  Sh.  Wt.    12  Lbs.  each. 

13"  TV  Chassis  (w/ tuners  &  euntrolsi 

6Z60175 $49.50 

15"  TV  Chassis  (w /'tuners  &  controls) 

6Z60174 $4950 

19"  TV  Chassis  tno  tuners,,  no  controls), 

6260172  ,,....,  .$29.50 
VHF  Tuner  (for  19").  .6260303.  ,$8.50 
UHF  Tuner  {for  19") .  .6Z60304 .  .$2.50 
Antenna  Telescope  .  -5MI00419  ,  .SI. 50 
Binding  Post  Assy.  .   4MI0Q422  .    SI  50 

A  LoU    *  t -  ■  +  p  - 

We  have  found  some  of  the  same  model 
"TV"  chassis  that  have  been  damaged, 
most  with  bent  frames  or  cracked  P.C. 
boards.  They  are  sold  "AS  IS",  at  low, 
low  prices.    Parts  are  worth  5X  as  much. 


All  sales  final. 
13"  Chassis  . 
15"  Chassis  . 
17"  Chassis  . 
19"  Chassis  . 


Sh.  Wt.  12  Lbs.  each. 
7DZ70O59  .  .  .  .$22.50 
7DZ70060.  .  .  .$22.50 
7DZ70061  .  ,  .  .$H.6S 
7DZ70D62  .  .  .  .$14.88 


TV  to  MONITOR  INTERFACE  KIT 
TV  game  board  allows  interface  of  any 
TV  as  a  video  monitor  for  computer  use. 
With  power  supply  &  data  for  300/75 
ohm.  Home  brew  money  saver  1  3  Lbs, 
7ZU70213 .  .  ,  $5.00  ea  .  .  .  $27,88  for  5 


B&L  HELIUM-NEON  GAS  LASER 
POWER  SUPPLY 


Complete  laser  power  supply,  including 
case,  coil,  and  enough  room  to  mount  a 
laser  tube.  We  have  tried  it  with  a  Hughes 
laser  tube  and  it  fits  easily.  This  supply 
shoulid  power  any  ImW  helium -neon  gas 
laser,  like  those  manufactured  by  B&L, 
Metroligics,  etc.  Brand  new,  bo.<ed. 
Sh.  Wt.  12  Lbs.  .  .  5Z00178  ,  .  .$15.00 
8  for  SI  00.00.       &Z00178    ,   S  100.00/8 


FERRIC  CHLORIDE 
P,C.  BOARD  ETCHANT 

New,  packaged  ferric  chlor- 
ide crystals  in  1  Lb.  bags.  Use 
to  make  64  air  of  P.C,  board 

etching  solution  by  simply 
adding  water,  Our  competi- 
tion sells  6  oi.  of  this  for 
S3. 95  at  our  low  price 
you  get  over  10  times  as 
much  for  S3  001  Quantity  is  limited. 
Sh.  Wt.  1V»  Lbs.  .  7H70258  ,  .$3.Q0/bug 
A  bags  forSIO.OO S  10.00/4  bagt 


BOOKSHELF  OR  FLOOR 
SPEAKER  CABINETS 


Large  computer -designed  cabinet  made 
for  an  8"  woofer,  4"  tweeter  or  midrange 
and  a  3V/J  tweeter  or  ducted  port  {speak- 
ers not  included).  Compact  cabinet  mea 
sures  21"  h]gh  x  1?rJ  wide  x  8'r  deep. 
Good  for  floor,  wall  or  bookshelf,  just 
add  2  or  3  speakers,  acoustic  padding  and 
crossover  network,  Grill  cloth  included. 
A  fine  pair  of  cabinets.  Sh.  Wt.  30  Lb/pr. 

7OS70197 $25.00/pair 

4  pair  for$8QrQ0 $80.00/4  pair 


LARGE 
SPEAKER 
CABINET 


Cabinet  Only 

5  pfc ak  q  rs 
not  included 


This  enclosure  was  intended  to  go  into 

a  system  that  is  renowned  to  be  the  most 
accurate  medium  priced  speaker  on  the 
market.    Size:    25%"  high  x  15  V  wide  k 

9/i'1,    deep,      Cabinet  will    accomodate  a 
10"   woofer,   a   4   or  5"  midrange  and  a 
4"   tweeter.     Walnut   grained  vynal    ext 
erior,  black  vynal  front  face.    Qty.  Ltd., 
With  data  8t  grill  cloth. Sh.  Wt.  18  Lbs.  ea. 

7QB70189 .      S19  8&each 

Pair  for  $34  88 .$34.88/pair 


DIGITAL  CLOCK  /  ALARM 


w/knobs 

New  surplus  dock  alarm  movement  by 
General  Time  (Tally),  This  lighted  digital 
movement  was  part  of  a  dock/radio 
alarm,  and  has  a  15  amp  SPST  switch  to 
turn  on  radio  (or  whatever)  at  the  time 
that  you  set.  Numeral  Height  is  Q..3J\ 
Overall  dimensions  are  5"  wide  x  3-1/8" 
deep  x  2-Vhigh.  Runs  on  115V,  SO  Hz. 
Sh  Wt    6oz 7D70235 S4.00 


'THE  NAMER  CALLER" 
AUTOMATIC  PHONE  DIALER 


POSTAGE:      Please  add  sufficient  funds 
for     postage    and    insurance.       Shipping 
weight    for   merchandise    is   listed   at   the 
end    of  each    product    description      AH 
shipping  is  from  Peabody,  Ma.  01 360. 
Mass.  Residents  Add  5%  Sales  Tax. 
SEND  FOR  OUR  FREE  CATALOG! 
Or.  receive  our  catalog  in 
an  order  and  insuse  yourself 
of  a  place  on  our  mailing  list 


Here's  a  neat  item,  brand  new  and  pack- 
aged surplus.  Great  for  business,  home, 
baby  sitters,  people  confined  to  beds, 
emergencies  ...  or  just  as  a  convenience. 
Keep  all  your  most' often  called  numbers 
in  memory  at  all  times.  Two  models 
available:  Home  2001  and  Business  3001, 
(Business  3001  has  40  pin  connector  tor 
multi-line  phones).  Sh.  Wt.    12  Lbs. 

Home  2001    .  .  .  JZU70265 $28.88 

Business  3001.  ,  .  7ZLJ70266  ,       $38.88 


PHONE  ORDERS  WELCOME1 

Bank  Americardr  Master  Charge  and 

American  Express  Accepted, 
Phone:  (6171  531  5774  /  532  2323 
$10.00  Minimum  on  Charge  Orders 

B&F  ENTERPRISES 

Dept.  "S" 

119  FOSTER  STREET 

PEABODY,  MASS-  01960 

(617)  531-5774/532  2323 


FANTASTIC  SPEAKER 
CABINETS 


Fantastic  ai r -su sp ens io nonclosures,  de- 
signed for  direct  dispersion  of  the  hi-fre- 
quency  driver  and  wide  dispersion  of  the 
woofer,  By  adding  the  proper  speakers 
you  can  obtain  a  frequency  response  of 
30  to  20,000  Hz.  Sold  in  matching  left 
and  right-hand  pairs,  with  grill  cloth  and 
instructions.  Sire:  17"  x  10H  x  9V?  deep. 
Takes  8"  woofer  and  4"  tweeter . 
Sh.  Wt.  25  Lbs.  7DB70Z00  .$25.00/pair 
4  pair  for  $80.00.  .70B 70200  .  $80.00/4 


MIVI5240  CHARACTER  GENERATOR 
chip,  64- 8x5  char's,  2560-bit  w/data.  like 
2513  .  7JC70231  .  $6.00  or  20/$1 00.00 
PROM  -  MM  J  6301,  1024-bitr  256x4  TTL 
=  Fairchild93427C/M,  7IC70173  .  .$2.00 
PROM  MM!  6306,  2048  hit,  5l2x4.TTL 
=  Fairrchiki  33446C/M,  7IC70174  .  .$2.00 
PROM  -  Signetics  82S126,  1024  bit,  256x 
4,  TTLr  ^Farrchild  93417C/M,  7IC70175 
lall  chip:  Sh  Wl  %  Lb.)     ,..,..  $2.00 
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POWER 

SUPPLY^ 

KITS     f    ^^%       UfiuF 

1.  C.B  POWER  SUPPLY  KIT 
A  complete  kit  which  puts  out  10  to  24 
VDC  at  2  amps,  regulated,  115  VAC  in. 
Cm  be  wired  for  con  tan  t  13.8  VDC,  ideal 

&  compact  for  C.B.  Kit  includes  PC  card, 
components  and  instructions  ,  .  .  just  add 
your  own  case.  Super  as  a  bench  supply! 
Sh.  Wt.   6  Lbs,  .  .  .5C6G498 $14.88 

2.  5A,  10  to  24VOC  Reg.  PS.  KJT 

A  simple,  adjustable  regulated  power  sup^ 
ply.    Kit  includes  all  components,  vector 
board  and  complete  schematics.    All  you 
add  is  the  case.  A  powerful  supply! 
ShWt.    15  Lbs.  .  .6MI60301.       $14  88 

3.  0  to  30V  AC/DC  PS.  KIT 

This  high  amp  adjustable  supply  is  an 
■easy  kiJ,  to  build.  It  includes  a  0  to  40 
volt  autotranstormer  (Variac©),  24V  5 A 
iransformer  and  all  other  components. 
Useful  as  a  battery  charger,  bench  supply 
or  any  use  requiring  high  current. 
Sh.  Wt .9  Lbs.  .     .6C6G462.     .  .$14.50 


TOUCH-TONE 

CALLING 

KEYBOARD 
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us 
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(Mew  surplus  boxed  JJITT"  keyboard, 
just  the  thin^  to  make  your  own  touch- 
lone  phone  or  repeater"  You  can  use 
these  with  our  dialer  rhips  ME  B900. 
MC  14410  or  our  Auto  Dialer  kit  Mo. 
6M 1601 89.  Supplied  with  typical  ap^ 
plications  circuit  diagrams. 
Sh.  Wl.  So/..  .  7WH7Q162  .  .  .$5.88 
3forS17.00.  ,  7MI70162  .  S17.00/3 
GTE  (AE)  Used  Touch-Tone  Keyboard 
Sh   wt.    1  Lb  .        .6M 1 60 182  $5.00 

Chorr  erics  TouqhTone  Keyboard  -  New 
Sh   Wt.  8  o/         .   5M 1 00349  $4,50 


o 

m 

0 

T 

Q 

3D 
D 

c 

> 

r 
-. 
o 


PHONE  OHDEHS  WELCOME'  -    1617)   5  3  I   S7  J4/S32  J3J3  -  BANKAMERlCARD  f  MASTER  CHARGE  /  AMERICAN  EXPRESSCARDS  ACCEPTED 
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Post  Office  Box  3097  A   •    Torrance,  California    90503 
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$149.5£ 


CALCULATOR 

WRIST  WATCH 

Oeelgnad  tor  in*  on  the  go  executive.  that  >r*cii- 
vK>u*k  who  has  to  make  those  on  the  spot 
deciaions 

Handiom*  goto  tone  siainteta  stool  watch 
lectures  space  ooo  niicnxircuHry.  The  MOS 
■rile  grated  errcuit  contain*  the  equrvalenf  of 
moreltmrt  10,000  tr»r>Kirpr» 

Thi»  L£D  wrist  watch  displays  data,  lime, 
oiapoo  seconds  ana  tffto  tunctions  as  an  eighi 
digit  calculator  with  memory  Information 
stored  in  memory  can  be  recalled  si  any  later 
due.  even  meats  or  months  Use  this  memory 
feature  to  store  Phone  numbers,  parking  stall 
local  ton  or  fitgfit  departure  time 

Mhenvtactured  oy  on*  of  California's  loading 
aeroapsce  contractors  Because  of  the 
discount  p«ce  we  have  agreed  not  to  publish 
th*  martu'aci  uTf '  s  name 

mciuaes  batteries,  jewelry  case  and  ifrmoniti 
tactory  waffanry 


Electronic  Entertainment Center 

Tennis  Handbill 
Hoc  key -Smith 

Attw  pacnad  eotoi  anitfiainnwii  <« 
if*  arficria  inrmif  Acijuilatvi*  mhM  iw 
z&rman  «np*  &**?+•*  r.>r  *Jr  tjjtt  ic  com 
pale  in  leiuilB.  hcomj  Md  ftand:»M 
Thli  tovi  game  anlenamnwrt  center 
ivtnt  rw  iBlBvatfan  Wd  a  w*g  pny 


Color  S2488 


On  Hrsen  KCmg  in**  action 

WHv  an  aicaHam  buV  al  oni*  U4V 

*«n  antenna  bo*  and  *C  aow 


HEXADECIMAL  KEYBOARD 

*29?5 


TELETYPE 


I    I    H 


H**  ttxtm  T«m  > ».  rhe  Model 

43nc*p*WHofpfinJirtg13ZA5Clli 

c*.iraclef  a  per  line  ScmiJ  prvo  i^c*™* 

data  at  10  «  »  ■**«»  pa?  second,  fte? 

Ooare  ganararaa  aifl  S  ASCII  txida 

i*o*ii  QS-232  interlace  tame  nine  popular 

a&3*i  33  dm,  **w»t  wrM  upon  nqusiL  Manufet: 

lure?  luwealed  prtca  SUIT  00.  rakeomme  to*  ca*. 

count  and  anJlaOiirtv 


*»af*ch*n*Vr 

P»iOWiatonf*» 
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ALARM  CLOCK 
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RS-232 

0125  P 
male  pligltie&d 

'395 

DB2SS  female 

f395 


100  PIN 

IMSAI/ALTAIR 
Edge  Connector 


J*  LEO  Oof**,  -thca  ■ 
OTap  PfCMf  2*noui-aurT* 


oft  tew*-, 


JOYSTICK   tSso 


E^T^T  }■  UNIVAC 

RD 


498  Scotch 


0  far  MS. 


DISKETTES 

I KM  J740  MrtU  •  ■•" 

caetpalihla  Irivai 


1 


AlUlr.  imtai  cornpetlhie  QDhJ  plated  dual  SB 
{  125  c*ffteti>  thre*  Oer  #kre  wrao  edge 
connector    3  for  f  13  SO 


CALCULATOR 
KEYBOARD 


198 


Idol  I  tor  lto>l«aa-  pnTry  ayMflmi.  tmry- 
lar  alirini,  Touch  Tana  or  hoxa- 

dOClittal   computer    inp-.ir    corlp 


--* 


■  -li'Mnt- 


Thie  loyatMcii  taeture  lour  lOQK  potan^o- 
*«  tn  cw  am  mm  tmi         rnaurs  tnat  wy  reaislance  i^rotJUftiuual  to 

gamea.  quad   siereo  and   radio  control  Jed 
aircraft 


$3,98  Digital  C«ock 


WanuTactufSd  (Or  the  Panasonic. 
r.nich  radio  Tihe  clock  mechanisni 
inps  a  nncroswjicn  upon  roacrting 
ycjiir    preset   wake-up   lime 
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BRIDGE  RECTIFIER 
MOID  (TOLA  UAnp.    50  r. 


BNC  CABLE 
15  feet   of   RG^SU 
conn&ctor   at   ends 


Ql  commodore 

Personal  Electronic  Transactor 


CMOS 
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Finally   e   complftta    ftmill    tyitam 
eomptititt   I  hat  anvon*   Cmt  *,nord 
New  I'Dfli  GflrrtrflotJoii  inrairmHonul. 
■4hb  Paraonal  ElecErofiic  TrmiBictDi. 
Ihe  ayslam  inttudai  mpwi  ke^bPird, 
tap*    c*bpe1i*    Irnn^pnrl,    MOSA5D? 
CPU  and  *K  or  dinar  memory  in  artdi 
to  1he  14K  of  operating  refcldefti  ton 
vara-  *-l*o  >nc>ydad  it  a  "ien-^vv" 
numeric  cnlrv  pad  and  if1  vicrao 
diaolay    sciaen     Mihut*cigr«r 
ai>gQeated  pries  la  159ft  00 
Telaprione  Tor  drs 
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SPECTRA  STIIP 


Transistors 

10    54]  tog 

2H2222A  .20 

2  N  30  5  5 


M i 3 OSS 

2N3772 

2N1904 
2N3906 


IB  46  .15 
-If  M  .71,15 
.39  S4  J7  JS 
2  It  IK  ITS  IS* 

15  .1 1  .09  07 
.15  41  .09  47 

Diodes 

1*4002  10*  t.  OS  OS  05 
1N400S  600 »  .10.08.07 
lM4i4t»i|Ral  .07J05.04 

*a-  lit  IS  IflO 
hS4341 .09 
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MICRO 
BUZZER 


tuimbwheel 
switch 

Ten  position 

BCD 

10       so 


SPOT 

MINIATURE 
TOGGLE 
SWITCH 

3>.9oaa. 

10     5D    100 


*i.W  .89         1.88-81.73,66 


TRIMMER 

POTENTIOMETERS 
2N  10K  SON 

10  0 


20 


50 


16'     141    12' 


COMBINATION  L£NS 

MOUNTING  DEVICE 

C    Red  Amber  Greet 

s98     17  is  u  u 

CLDP 
LOT 


Output 
I2v.  r75ma. 
TRANSFORMER 


CAPACITORS 


ELECTROLYTICS 
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Frequency 
Counter 

$79 


95 


UTILIZES  NEW  MOS-LSI  CIRCUITRY 


Vou'ue  requested  it,  and  now  it's  here*  The  CT-50  frequency 
counter  kit  has  more  features  than  counters  selling  for  twice  the 
price.  Measuring  frequency  is  now  as  easy  as  pushing  a  button,  the 
Cl-50  will  automatically  place  the  decimal  point  in  all  modes,  giving 
you  quick,  reliable  readings.  Want  to  use  the  CT  50  mobile?  No 
problem,  it  runs  equally  as  well  on  12  V  dc  as  It  does  on  110  V  ac. 
Want  super  accuracy?  The  CT-BO  uses  the  popular  TV  color  burst 
freq.  of  3,579545  MHz  for  time  base,  Tap  off  a  color  TV  with  our 
adapter  and  get  ultra  accuracy  —  .001  ppm!  The  CT-50  offers 
professional  quality  at  the  unheard  of  price  of  $79+95\  Order  yours 
todayl 

CT-50,  60  MHz  counter  kit $79.95 

CT'50  WT,  60  MHz  counter ,  wired  and  tested    . 159.95 

CT-600,  600  MHz  prescaler  option  for  CT-50,  add 29.95 


SPECIFICATIONS 

Sensitivity;  less  than  25  mv. 

Frequency  range:  5  Hz  to  60  MHz,  typically  65  MHz 

Gatetime;    1    second,    1/10   second,  with   automatic  decimal 

point  positioning  on  both  direct  and  prescale 

Display:  S  digit  red  LED  .4"  height 

Accuracy:  10  ppm,  ,001  ppm  with  TV  time  basel 

Input:   BNC,  1   megohm  direct,  50  Ohm  with  prescale  option 

Power:  1 1  0  V  ac  5  Warts  or  12  V  dc  @  1  Amp 

Size:  Approx,  6"  h  4"  x  2",  high  quality  aluminum  case 

Color   burst    adapter   for   .001    ppm   accuracy  available  in  6 

weeks. 

CB-1,  kit $14.95 


CLOCK  KIT 

6  digit  12/24  hour 


Went      a     clock     that 
looks  good  enough  for  your 
living    room?    Forget    the   com- 
petitor's    kludges    and    try    one    of 

ours!  Features:  jumbo  .4"  digits. 
Polaroid  tens  filter,  extruded  aluminum 
case  available  in  5  colors,  quality  PC  boards 
and  super  instructions.  AM  parts  are  included,  no 
extras  to  buy.  Fully  guaranteed.  One  to  two  hour, 
assembly  time*  Colors:  silver,  gold,  black,  bronze, 
blue  (specify). 

Clock  kit,  DC-5 

Alarm  clock,  DC*B,  12  hr  only 

Mobile  clock,  DC- 7    t  ...»  v  »*»».»  ..*- 

Clock  kit  with  10  min  ID  timer,  DC-10 


feu 


■      r      ■      .     ■      I     m 


$22.9  5 
.  24.95 
.  25.95 
.  25.95 


Assembled 
$10.00 


and     tested     clocks     available,     add 


VIDEO  TERMINAL 
KIT  $149.95 


•  to  -k*  *c  smm 
■  TVw« 

*■*■'"•*  «•*    *■  -*0  ■  V  vwtl  BUK*  *      tttxi*    LtemuWad  few 
I  rmti  t*m  to  MOO  Um-,-i\    J  *.Hf*i  a*  32  dninkt  \M  I 

9*m      Ctt*M»*H.     P^--»      *'"      >t^4»t      *«4     i*#llf*i„     :il'H» 

<fatud<  *****  **<  M.^vrtii  ASCM  i^sif  Unci  *W*  **•!*"■. 
cuna  ^  fn fa*t*il  rvq "■■!><*  t^«tM>*  ipitw  ii.  IdbbiJ  ^tra.  UAt 
*«»*Ji.  r**-  •»•  'II  tl.  1w*»t»  >*«-***  <v**t*  %■»  iWi  P*a*.  dOTT* 
lO  ■'■(  «r  1MB,  ID*'I  ti«v*  *  or  3,  <«rti  It<h*i  or  to  im*^ir(t  T*a 
cjmj  r*qv»H   l  v4<r«  ■■    M>W*     [MB  «*vt  «nif  otdjMzn.  tuiKiril  7V 


T  H.J  J  IE,  ^.iHHUIHwrt   t„1„> 
VD  I,  VHta«  14,  H*   Uttj^nn   *.  H 


*  '*'. 


CHEAP  CLOCK  KIT  $8.95 

DC-4  Features  Dost  run 

#6  digit  ,4"  LEG  include  hoard 

•  J?  of  2*  format  ot  transformer 


PC  Board 

Trsntiotmst 
SV.J9 


600  MHz 

PRESCALER 


€  »!er*cj  the  range  of  your 
counter  Id  600  MHz.  Work*  tvnn 
all  counter*  Less  than  1 5-0  mv 
ivnihTiwirv  Specify  'Ho  or  *H  00 
Wired,  tested.  PS  IB  .  -  SS9  95 
Kit    PS  IB  $-44  95 


CAR 
CLOCK 
KIT  $27.95 


'i  inwr  t2  Valt  A4      i 

•  »ii|jn  fcocurary  M  m  in<n  a/momri  i 

•  A  liiiriha  •*"  Lii>  rtadobu 

•  F*ky  .«j  pDIW  II  .    L4jp 

•n.iviUv  ll|«nfcfc  WJ111  ISniL.-.n 

•  G*M,   "Mumiing   Utnihat   Hit  IwHl 

•  Si  i  p*    II 

Camj*«t«fLit,Pt    ii  Ufja 


AUTO  DIMM r  Fl 
S2.50 

AulDiUJl'LflHv         Ml|Utl» 

rinplav  larfcijhinair  jicrfirH 
bPl  <G  dmHipot  1 1 1> I" i r  imwI. 
Ftp  DC H  C*  Cloth 


30  watt 


2  meter 
Power  Amp 

The  fam&uv  RE  d4»  C  po** 
amp  now  avertable  mail  order '  Four 
W aid  in  for  30  Weft,  owt.  2  m  tot  15 
our,  1  in  tor  8  Owt„  incredible  van**, 
cotnplttt  with  alt  parts,  instruction* 
and  daulli  on  T-R  relay.  Case  not 
included* 
Complete  (til.  PA-t S22.95 


CALENDAR  ALARM  CLOCK 

Hai  »w«y  1  sat ure  one  canid  ever  *tk  1t>r 
K«l      IttcludB     everything     tmpl     cat*. 
Uuiirt    H    into    wall,   ttstion  or    even  caii 
FEATURES: 

•CO.*tL    V   H^hLEl       •  T3.-7*  HCh#  Fwm« 

•  ••  «r>9wi    -"a    i±»>  •Sj'oa.'i  l>alti5n 

•  .  *  ^oMf  a  la-  *  ;OOi  .-«*»o  i«sai  ■ 


S3*tt 


Complai*  K  it,  i«\ 
OC  9 


5314  Clock 

74SOO 

74S112 

7447 

7473 

7475 

7490A 

74143 


LINEAR 

$2.95  555  S     50 

.75  566  1.49 

.79  567  1.49 

.35  1458  .90 

.50  LED  DRIVER 

.55  75491  .50 

3. SO  75492  SO 


REGULATOR 

78MG  $149 

309  k  .89 

309H  ^      99 

34QK  12  ^y  99 
7805  .C"  -89 
7812      £*  -89 

7815     *9  .89 

781 S  .89 


TRArMSISTORS 

MRF238  30WVHF  SIT. 95 

NPN  2 N 39 04  type  1 0/S 1  00 

PNP  2N3906  typ#  1&S100 

NPN  Powfrf  Tab  40W  3/Sl  00 

PNP  Power  Tab  40W  3/S 1 .00 

FET  MPF  102  type  3/S2  00 

UJT  2N2645  type  3/S2  00 

2N3055  NPN  Power  75 


DIODES    1KV,2-5A 


S/ST.00 


100V.1A 


1Q$1  0O 


1N914A  type 


50/S2  00 


LED  DISPLAYS 


FISSD  359 75 

FND  510 T.?5 

DL  707    ......  1 ,25 

HP  7730    1,25 

Red  Polaroid  Filter  .  ,  .  4.25"  X  U  26 


741  OP-AMP  SPECIAL 

Fictory  prime  mini  dip  inMth  oath 
Xnroj*  and  741  pan  numbers 

10  for  $2.00 


.59 


SOCKETS 

14  PIN  5/S1  00 

16  PIN  5/S1.00 

24PIM  2/S1Q0 

40  PIN  3/S2.00 


FERRITE  BEADS 

with  into  and  spent 

15/51,00 

S  hole  Balurt  Be&iii 

5-muoo 


rafnsBsij  sIesesIi i ii-s 


P.O.  Box  4072  Rochester  NY  14610 
(716)271-6487 


TELEPHONE  ORDERS 
WELCOME 


minw  CMnii 


Set i tf an i  fon 
guartnreid  or 
moniv      f  ■ 
1  u  n  o  ■  d  . 
COO.     edd 

SI  00.  Qrderi 
under  S10O0 
edd  S.76  nv 
revdenti  add 
7%  tan. 


MINI -KITS 


TOWE  DECODER  KIT 

A  ^iiM! ajitl f  lona  d*cooe»  una  Ln^ie  P*C  Baa<d 
Fe*rti**t     400-5003    Hr   sijur.xHe-   traQuane^ 
*•«#».    «olt«9ti    r*9^atKHi.  SC7   IC    Uftfut   fur 

BK  lawn  dpten  <anr  ¥  K 
■rpEf  rn^ry  oiha*  ulh  Utf  7 
ter  1}  button  tovdticne  4ccodinc  Ri«  «  b 
10  UwttJ 

Krt.TO.t *4  96 


SUPER-SNOOP  AMPLIFIER 

A  super-sensitive  amplifier  which  will  pick  up  a 
pin  drop  at  15  feet!  Great  for  monitoring 
baby's  room  or  as  a  general  purpose  tesi 
amplifier.  Full  2  watts  of  output,  runs  on  6  to 
1 2  volts,  uses  any  type  of  mike.  Requires  8-45 
ohm  speaker. 
Complete  Kit,  BIM-9 $4,95 


FM  WIRELESS  MIKE  KIT 

Transmit  up  to  300'  to  any  FM  broadcast  radio, 
uses  any  type  of  mike*  Runs  on  3  to  9  V.  Type 
FIW2  has  added  super  sensitive  mike  preamp. 
FM*1    $2.95  FM*2    $4.95 


COLOR  ORGAN/MUSIC  LIGHTS 

See  music  come  alive  I  3  different  tights  flicker 
with  music  or  voice.  One  light  for  lows,  one  for 
the  mid-range  and  one  for  the  highs,  Each 
channel  indivi dually  adjustable,  and  drives  up 
to  300  watts.  Great  for  parties,  band  music, 
nite  clubs  and  more. 
Com  pi  ate  K  it ,  ML*  i    *  >  •-*  #  ••■•••»■*»••  ■  S7.95 


LED  BLINKY  KIT 

A  great  at  tern  ion  getter  which  alternately 
flashes  2  Jumbo  LEDs.  Use  for  name  badges, 
buttons,  or  warning  type  panel  lights.  Runs  on 
3  to  9  volts. 


POWER  SUPPLY  KIT 


tuple    qnrulotgj   penmr   mpcPy 
unlrt  tejri*&lt  -IB  volts  at  200  mA  and  *5  vdlu 

at  1   Amp,  SO  «nV  ked  r  egui jl  kmi  guxt  ttHr'nm 
■nd  tentU  turn    Kit  Ian  irandarmari.  R#qui'*t 
6-8  V  4\  I  Amp  jfitl  TS  t<i  30  VCT 
ComnTtta  K  rt,  PS.3L  t .  SB  05 


^ 


SIREN  KIT 

Produces    upward    and    dovynward   wail   char- 
acteristic of  police  siren.  5  watts  audio  output, 
runs  on  3-9  volts,  uses  8-45  ohm  speaker. 
Complete  Kit,  SM-3    a* «••-•-«  c S2.95 

DECADE  COUNTER  PARTS 

Indudes:    7490A,  7475,  7447,   LED   readout, 
current   limit  resistors,  and  instructions  on  an 
easy  to  build  low  cost  frequency  counter, 
Kit  of  parts,  DCU  1 m S3S0 


ADVA 


KIT  $11 ^ 

ASSEMBLED   $17,95 
ADD   $1.25  FOR 
POSTAGE/HANDLING 


VARIABLE  POWER  SUPPLY 

»  Continuously  Variable  from  2V  to  over  15V 

•  Short-Circuit  Proof 

»  Typical  Regulation  of  0-1% 

■  Electronic  Current  Limiting  at  300mA 

»  Very  Low  Output  Ripple 

•  Fiberglass  PC  Board  Mounts  All  Components 

•  Assemble  in  about  One  Hour 

i  Makes  a  Great  Bench  or  Lab  Power  Supply 

»  Includes  All  Components  except  Case  and  Meters 


OTHER  ADVA  KITS: 

L0$l[_  £*TOP5  i;it-LJs#  -rtili*  CMOS.  TTL,  QTL,  flTL,  »lTl_,  HlhlL  and  rne=1  MflS  iCi- 
Buifr-dn  pujwtiMin  a^tinir  pjlar'Ly  rnvrr'jl  and  c-VErvDhiqe-  Oram  Drily  ifeiv  mA  (ram  circuit 
imd>r  TfK    (3Wl  itP  hMdUUE.  Cb  tap  let*  V  it  >iic*rd«  case  and  cILc   •£»[  QNLV  U  35 

FlSCtD  flfcrjUtATtp  POWSR  SU^PLV  KITS-Sharl-airttiil  prrrtrf  mth  JhErnuri  currant 
iKnlikng..  Corriwcr  via  arnt  cvjueel  r*5i'l*LiON  d'  0.5ft  make  th*«  Weal  r-or  man  dEctranic 
prpjaeii.  Avail**!*  for  iV  #  5«MnA,  6V  p  500mA,  0V  V  5eOfflA.  12V  ®  *D0hnA,  16V* 
3WmA  JtpucHy  *gttw  ^^  sMflr  ing,  -58.85  «. 

Thud  dHiV'1a-«s9Emtilu  x:Ls  indudc-  ill  oorraJonEnns...  ccmp\r.-.t-  Jifl-rnibfil  in(Er«icrlDn4  and  pltinKl 
'i&«n|i*ii  PC  bcwdn.  Pbi*Hr  supply  fcitj  do  npt  ingiud*  1>V  or  TOfiWi  Arid  41.  25  F*r  4I[  Idf 
PCTt&ge  El*!  l--ardfir,a. 

tMAfl.  NOW!  FREE  OATA  SHEETS  supped  wtfi  nv»uy  JWmi  Iron  tfilt  id.  FFtEE  ON 
REQUE5T-741  Opi  Amp  wiUh  *nery  ardir  a1  $5  or  mare-  749  Dual  Op  Amp  or  caq  FllXJ 
FET'i  whih  etr*nY  OHfer  gf  $1Q  gr  mprn,  pgsrmarkcd  pr*s;j  tfi  3/31,77,  On*  t'M>  >«m  fflr  QnJ*r. 
ORDER   TODAV    All  itomi  finbjctf  ig  prior  jjfre  arnj  priG?*  iMtlJfCl  t#  dh*i*S*  ■wltfKKll  IWtl«: 

Ail  i(«mi#«  ne*  »j»jsHi*  pan*-1QKt  hincl<<K«riy  tmcihJ. 

Wftirt    FOft    FUtE    CATALOa   +76  Oltoiirm  i>*e'    3BQ  mmicDndudan  carr«d   in  rtac*. 

5*nd  13*njm[t 

TERMS;   Ssitd  ifmcK  Of  RMWy  frdti  IU.5.  furxbr  with  orddf.  We  p»v  1  s<  Clan  partial-  1a  US.. 

Clnedl  *fWJ  M*/f|(Mi  (arenfll  Ml  *;icsl.  il/DQ  handling  ihangr  jsn  onfcis  under  S1D.  CaliF   (■« 

dants  add  &■$  isliji  tdk  .  Portugal  wd'tTS  add  KiHiftS.  COD  £ird>rt-*kkl  SI  .DO  Scrvico  charpt. 


MORE  SPECIALS:        10 

RCJ195PN    :15V  &  50mA  VOLTAGE   REGULATOR    JC  Very  eaty  to 

use.  Makei  fl   rwil   Hiytily  Regulatflrf   r15V  Supply  foi  OP  AMP'Sj  etc, 

Requires   o^^y    unfe^ulftted    DC    (IS- 30V)    and    2   bypass   capecitors. 

With  Data  Sheet  and  Sfihamarics.  Bpni  mDIP  $1.25 

LM741    FREO  COMPENSATED  OP  AMP.  i'A74T,  MC1'T41,ete..mDIP  5/S1 

IWC 1453  DU A  L  74  T  OP  AMP  mD  I P  3,'S  t 

ftC455S  DUAL  741  OP  AMP  mD|P  3/Sl 

2N  3904  N  PN  TR  AMS I STOR  AMP  L I F I E  B/SW  HC  H  CO  50  m  A  p^OO      S/S1 

ZENEPS-  Sftfcily  Voltaijif  3.3,  3.9,  4.3,  5.1,  fj.fi,  fi.J  400mVr  4/Sl.W 

9-1.  10r  12.  15. 1BL  IS,  20,  22.  24.  27,  Of  33V  UHMSI       1  Watt  avsi.OO 

•  MONEY-BACK  GUARANTEE 

•  ALL  TESTED  AND  GUARANTEED 

ADVA 

BOX  4181  K    .      WOODSIDE,  CA  94062 
Tel.  (415)  851  0455 


ELECTRONiCS 


FREE 


ICor  FET's  WITH 
$5  &  S10  ORDERS.t 
DATA  SHEETS 
waH  MANY  ITEMS. 


DIODES 
ZEHtRS  & 
BECTIPIEBS 

INflDD  in 

1  rfOt j  it 

ir^-!i 

HJMt  ic 

1H7SJ 

IN914' 

INDUlt 

■.rjy.'- 

INJQS4 

IN3BAD- 

PNiBrji" 
turn 

IV1U0-1 
I N4U0B 
IJy4DQB 
I M4nov 

1U414H 

TM4374I  It 

1W43T! 

i,\J.i::: 

IN4T2B1Q 

lNfl?KJ 

IN5Z31  19 


a/si 

D,fS1 

15/S1 
4,'KI 
6-Si 

12^1 

nil 

ID/Si 

10/31 

tsrsi 

15,'H 
1/tl 

4/St 


VAflACTOFS 
t*IS13ato 
I  Nil  M 
DS  l44P*1Mr 
FT  432MH; 
MYS30EB 

•.".'-.rc 

MV1BZD  Lu 
MVlUJfl 
MVIB&E  In 
nnVlB72. 
MV^ZOI  I* 
MV25IB 


TRANSISTORS    TBANSISIORS  ITflANSFSTOiRS    LINEAR  IC's 


51 


a 


SI 


241 7  D6 

2N91B 
2M1B1i 
?W1  H  1 

zrmBQ 
?mi93 

2U2121 

?if22z2A* 

1N-23E9 

.Ti .■■■.;!!.  ■.: 

2NZBBS 

ZNZBCJ 

ZN£3a7" 
:N:ri:.'J 
2K3S63 
ZK3BH 

2*12565  to 
ZU356B 

2H3CJBA 
■••  i.-ii 

.';:■;■:■; 
i';VJ5JJ. 
i'V.I-j.V, 
ZN36BB  td 
,.■!.•'... 
2N3E»1  u 
:-■.  .:.•!■' 

ZK3S2I 

7K3SZ2 

mm 

ZN3919 
2N3922 
21439*4 
2N395B 
2NJ9TQ 


-1.^     iN4i)Dl 

].'Sf!?N4jl22 

SD.29J2N4124 

Jt[!lN424i: 

.38    2N42  5B 


:.'•.! 

b/S1 
■MSI 

£2 

SUJ4 
.24 

•j.-SI 
Sl.ED 

B/Jl 

q/jt 

■"■.  -5 1 

C/Sl 
5/51 
S/Sl 
Sffll 


i/Fi 

4/SJ 

SH.BD 

7B 

4Q 

.TB 

C'31 

SS.0D 
L.fiD 
3.2fl 

:.lb 

i.ao 


2N4274 
2M43D2 
244303 
2414-394 

2N43B4JM 

ZN4391 

2K«y2 

JP*4416 

2r4441«A 

2N"flSB6tu 

?N4M7* 

JN4aBSE 

2IUBBI 

2TJ4Br;y 

?N4W5 

:■  rJ'.i -^  ■ 

S.'Sl  J2NST2Bm 
4.'£]    ZN^l  i5 

ztistii 

Ztl^l39 
2N51S3 
2N5il9T 
ZN5.199 
2N5.2IB 
2N5  3B3 
ZW53UJ 
ZII5432 
II*S*57 
?n)545t 
2N54B4 
2NE4BB 
2N5H3 
2N5B44 
2NiSST 


3r"SJ  !  ZIISfiJB 
SO  ■'!■   2  -J^  D-1 D 

J/si*|icreq3 

3=/SlfCPS50* 
i/St  crast 

lf%\    E1DB 
S-/S1    E1B1 

am  eim 

5-/S1  tOi 

50.29  MPFll.^-,:' 

Zv  MPF1M 

S1  MPF1I2 

2/S1  HPS6515. 

Si  S.E1HD1 

10.90  SE1M2 

2/SI  SEZDdl 

S&.BQ!S6Zfl'D2 

■crinm  m 

n 
i*i 

2/*l 
SLSO 

ST 
J/Sl 
4.fS1 

B/31 

a/51 
5/51 
3/51 

aS.BQ 
2J9 
Ml 

J -SI 

,:i  :l 

[M 

3/51 
SB.3B 

J/11 

2/53 
SJ.UC 

2L50 
17  Mil 


2/S1 

2/51 

S4.BD 

S?Uf 

Vi  .11: 

4/ St 

3VS1 

J.'SI 

3/Sl 

J,'S1 

3/S1 
4j-51 
1/S1 
4/11 
4:51 


S£SCI3 

3.'51 

5t5-B2B 

la.cci 

Tl£/Ju 
TI51S 

3i'5l 

DIGITAL   IC's 

MKE73B.N 

SZ.'iS 

5H74flDN 

.IE 

5NT410N 

■li 

SP4T42I1N 

Ifl 

5nfT440N 

.IE 

SNT451  hi 

.IB 

SNT473.N 

.M 

5N747SN 

.4B 

SN74JPN 

.35 

SN744SN 

.44 

LINEAft  tC'i 

LMiUCH 

S/.W 

LM3Q1Aht 

-2^ 

IM:«(I.'h 

,27 

LH3DSN 

■BB 

LM3B9K 

1  Zi 

LM311N 

.:l. 

LM3ZEK  5 

U& 

LMJZriH,  i; 

1.35 

LM12HK  1  = 

I.3B 

LMlflOK  5 
LM34D-T  5 
LM3.1DT  E 
tM34UTIZ 
LM34U1-15 
LW34D7  24 
LttSTflW 
'  LH377N 
LK3BTJN 
NE555W 
NE5SBA 
LMTD3CH 
LM7D9CN 
lWJ?3h 
LM?23Pr 
LM  73SN 
LM^ICH 
LHf4iCtl* 
LM741ENT4 
LW747CN 
J4JC)  DIF> 
M»tl  0LP 
fl44i;pHiDIP 
LMt3UN 
lMt45BM4 
LM211ir4 
Kft2ia6CPJ 
:'/jm;ii- 
CAjCZi'i 
CA3045 
LH:3(J?iN1 
CA3QIV 
LU39T1DN 
F1Cdf94D 
RC4F94TK* 
RC4I35DN' 
Ht4>B5TK_ 
Lfi.l4ZSDCN 
«C4SiBDJU 
N55S*V 
K555SV 
.UATBQ5UC 

E'::i :  i:n:" 


nn 

I  ?5 
l?i 
1-7$ 
t.15, 

i  ri 
II 

2.SD 

r.ia 

2/11 

•>••■■.'. 

.25 
2* 

Z.Jl 
3ftl 

$1  DO 

3/Jt 

\it\ 

44 

fa 

35 

n 

r  it 

J/H 

It  40 

1.5b 

I  35 

Ot 

.54 

1A5 

SS 

45 

:■  a 

1.Z5 
Z.Z5 

Ue 

.55 
.9-5 
.» 
1.25 
175 
59 


^        *SUPER  SPECIALS;      # 


1 N9 1 4  1  DO V/ 1 0mA  Oiade  Z0/S1 

1N4001  lOOV/lA  RHEt.  15/$1 

TN4154  3DV  1N914  25/$l 

BRISOV'AABridgBflHc  fl/'Sl 

2N  2222  AN  FN  Transistor  6/$l 

2N29V3  PNP  Transistor  67$  1 

2N3055  Pow*r  Xisior  10 A  .69 

ZN3W4  NPNAm p./Sw  ;i100  6/51 

2AI3S(ie  P  NF  A  mftrSw  ,100  6/S1 

CPC50  Po*ai  FET  '4AiTi|i  $5 


MPF102  200MHS  RFAmp 
40S73IWOSFETAF  Amp 
LM324  0»art  741  Op  Amp 
LM37G  Pos  V4jlt  fieg  rnOlP 
NE55&  Timer  mDIP    ' 
LM723  2-37V  Reg  DIP 
LM74T  CompOp  Amp  mDIP 
LM146B  Dual  741  mDIP 
CA30S6  5  Trans.  Array  DIP 
RC4ia60N  -iSV/SCmA  mDl 


RF331  RF  Power  Amp  Ttflfisiitnf  10-ZSW  @  3-30MHE  TO  3 
555X  Timer  l^s-lhr  Different  pinuuc  fnjin  555  (w/d^u) 
RC4194TK  Dual  Tracknnq  Ragtilatar  t03  tc  30V  @2WmA  TO-6e 
RC4195TK  Dua(  Tracking  RegulatQT  t1SV  <&  KMhnA  (TO-Get 
SD3B  Waveform  Generator-  %flA  Wava  With  Circuits.  &  Data 


3/S1 

51.75 

.94 

.55 

2/$1 

3/*l 

4/SJ1 

3/$l 

56 

P   125 

S&.00 
3/S1 

sz.so 

S3.25 
S3.7S 


SPECIALS-THIS  MONTH  ONLY 


1N34 

1N6263 

2N918 

2N3866 

RCA29 


LM741 

LM1304 

LM2111 


Germanium  Diode  60V  10mA 
Hot  Carrier  Diode  (HP2800,  etc.) 
UHF  Transistor— Osc/Amp  up  to  1  GHz 
UHF  Translstor-1  Watt  at  432  MHz 


NPiM  Power  Amp/Switch  30W  TO-220 

Compensated  Op  Amp  mDIP  or  DIP 

FM  Multiplex  Stereo  Demodulator 

FM  IF  Amp/Li  miter/Detector 

CA3028A    RF/IFAmplifier  DC  to  120  MHz 

Quad  741  Op  Amp  — Low-Noise 

LOGIC  PROBE  Kit-TTL,  CMOS,  etc. 
(See  Above -"OTHER  ADVA  KITS") 


RC4136 
LP-10 


10/$  1 

$1.00 

4/$1 

$0.75 

.70 

6/$1 

$0.99 

.99 

1.45 

.95 

$7.85 


ELECTRONICS 


BOX  4181  K 

WOODS!  DE,  CA  94062 

Tel.   (415)  851-0455 


A24 


183 


BILLET  ILECTBOIICft 

PHONE  ORDERS  ON  MASTERCHARGE  OR  VISA  CARDS 


P.  O.  BOX  19442E 
DALLAS,  TEXAS  75219 
(214)  823-3240 


\    PS-14  HIGH  CURRENT  REGULATED 

POWER  SUPPLY  KIT 

A  low  cost,  no  frills,  heavy  duty  power  supply. 
Designed  for  use  and  abuse! 

12V015A  J5S5* 

Better  than  200IW    load  and  line  regulation 
Foldback  Current  Limiting 

Short  Circuit  Protected  <t  Q  C  f\f\ 

Thermal  Shutdown  *pa  3.UU 

Adjustable  Current  Limiting  UPS  SHIPPING 

Less  than  1%  ripple.  PAID  J 

15  amps  11.5  to  14,5V 

All   parts  supplied  including  heavy  duty  trans- 
former. 
Quality  plated  fiberglass  PC  board. 

A  COMPLETE  CAPACITOR  DISCHARGE 
IGNITION  KIT  for         $9.95 

You  get  all  the  electronics  less  the  case  and  heat- 
sinks, 

SPECIAL  SALE!  The  response  to  our  anniversary  sale 
on  GDI's  was  fantastic  so  here  goes  again.„WHILE 
THEY  LAST...  Buy  two  CD  I  kits  for  S9.95  each,  get 
the  third  GDI  kitforSKOO! 


PS-12  DUAL  RANGE  3  to  30V  VARIABLE 
HIGH  CURRENT  POWER  SUPPLY  KIT 


■^c*>- 


ALL  THE  FEATURES  OF  THE  PS-14  PLUS: 
Continuously  variable  from  3-15  and  14  30  volts, 

(2  ranges) 


Note  the  PS-12  DOES  NOT 

have  thermal  shutdown. 
Canadian  orders  include  SI  0,00 
for  shipping  and  insurance 


$49.95 


UPS  Shipping 
Paid! 


OVERVOLTAGE  PROTECTION  KIT 

Provides  cheap  insurance  for  your  expensive  equipment 
Trip  voltage  is  adjustable  from  3  to  30  volts.  Overvoltage 
instantly  fires  a  25 A  SCR  and  shorts  the  output  to  protect 
equipment  Should  be  used  on  units  that  are  fused.  Di- 
rectly compatible  with  the  PS-12  and  PS-14,  All  electron- 
ics supplied.  Drilled  and  plated  PC  board.  (Order  OVP-1) 


2N6283  MOTOROLA  HOUSE  #  DEVICE 

*  20amp   NPN    Darlington  with   Hie 

^1     ^\^\        of  over  5'000!  VCE  oi  80v-  0ut- 
«J  |  .V./ V        performs     MJ3001     and     MJ1000 

devices.  TO-3.  Limited  Gty  J 


MK-05  MINI  MOBILE  CLOCK 

The  smallest  and  best  priced  mobile  clock  kit  on  the  mar- 
ket. Designed  to  be  a  mobile  clock  from  the  ground  up. 
There  has  been  no  compromise  on  quality. 


LM340-12  HOUSE  #  DEVICE 

1  amp  voltage  regulator  WITH  SPECS,  Built- 
in  thermal  and  overvoltage  protection. 


TO-3 


CA3011  RCA's  HIGH  GAIN  WIDE  BAND 

75  DB  gam.  100  KHZ  to  over  IC  IF  AMP. 

20MHZ    10    lead    TO  5   can, 

with  specs.  5  for  $2.00 


MC1351P  FM  IF,  LIMITER,  DISCRIMINATOR 

AND  AF  PREDR1VER  IC  IN  A  STAGGERED  LEAD  DIP 


PAK. 


5  for  $3.00 


FEATURES: 

*  Quartz  crystal  timebase 

*  Toroid  &  zener  noise  &  overvoltage  protection. 

*  Magnified  .15",  6  digit  LED  readout. 

*  Complete  with  presettable  24  hr.  alarm. 

*  9_14  VDC@  40  to  50  ma. 

*  Readouts  can  be  suppressed 

*  EASY,  QUICK  ASSEMBLY 

*  All    components    required 
speaker}, 

*  Top  quality  drilled  and  plated  PC  boards. 
Clock  board:  2.6"  x  2" 
Readout  board:  2  3/8"  x  .75JJ 


included    [you    supply    the 


Small  enough  to 
mount  in  the 
instrument  panel! 


MINI  ELECTRONIC 

GRANDFATHER  CLOCK  KIT 


Complete  Electronics! 
Chimes  the  hour  (ie:  3  times  for  3  O'clock) 
Unique  "swinging"  LED  pendulum 
Tick  tock  sound  matches  pendulum  swing. 
Large  4  digit  .5"  LED  readout 
All  CMOS  construction 
Complete  electronics  including  transformer  &  speaker; 
drilled  and  plated  PC  boards  measure  4.5"  x  6.5" 


$39,95 


BEAUTIFUL  SOLID  WALNUT 

Custom  case  for  above  kit.  Over  9ft"  tall.        $19.95 


No  COO'S. 
Send  check  or  MO 
MasterCharga  or  VISA  eccapied. 
Texas  R as i dents  add  5%  sales  tax. 


Fort i pn  orders  add  t0%  (20%  airmail] 
Catalog  included  with  each  order 
Orders  over  S50.  take  10%  discount. 


SPECIAL 


All  Phone  Orders  over  510,  from  this  ad 
will  receive  a  FREE  Warble  Alarm  Kit 
($2.50  value),  during  September. 


NEW  LSI  TECHNOLOGY 

FREQUENCY  COUNTER 


TAKE  ADVANTAGE  OF  THIS  NEW  STATE-OF-THE-ART  COUNTER  FEATURING  THE 
MANY  BENEFITS  OF  CUSTOM  LSI  CIRCUITRY.  THIS  NEW  TECHNOLOGY  APPROACH 
TO  INSTRUMENTATION  YIELDS  ENHANCED  PERFORMANCE,  SMALLER  PHYSICAL 
SIZE,  DRASTICALLY  REDUCED  POWER  CONSUMPTION  [PORTABLE  BATTERY 
OPERATION  IS  NOW  PRACTICAL},  DEPENDABILITY.  EASY  ASSEMBLY  AND 
REVOLUTIONARY  LOWER  PRICING! 

K1T#FC-50C  SO  MHZ    COUNTER  WITH  CABINET  ft  P.S. 

KtT#PSL-650  «so  mhz  prescaler  \hoj  shown]  .... 

MODEL#FC-5GWT  ,  bq  mhz  counter  wired,  teSjw^cal. 

MODEL  #FC-507 600 WT     wo  mhz  counter  wired,  tested  *  c*l 


mm 
COMPLETE 


V      *      ■ 


29.95 

t65.9S 

-  199  *  9j 


ft 


**  i 


M  _  -     • 


artei  ii  *  »■  •■  !££iEe  ■ 


-)    h    t    -I    ? 
i     J    u    3    ^    L 


FC-H 


3     0 


P0*E" 


UA0  *(*C 


*«OuE^ 


WiOHC 


CAT*' 


I  lie 


•mem 


ei*fc 


SIZE: 

3"  High 

6"  Wide 

5^  "Deep 


M   -  HI  *: 


FEATURES  AND  SPECIFICATIONS: 

DISPLAY      8  RED  LED   DIGITS   ,4"  CHARACTER  HEIGHT 
GATE    TIMES:     1     SECOND     AND     1/10    SECOND 
PftESCALER    WILL  FIT  INSIDE  COUNTER  CABINET 
RESOLUTION:    1   HZ  AT  1   SECOND.   ID  HZ  AT  1/10  SECOND. 
FREQUENCY  RANGE:    10  HZ  TQ  60MHZ    ;65  MHZ  TYPICAL  J, 
SENSITIVITY     tO  MV  RMS  TO  SO  MHZ.  20  MV  RMS  TO  60  MHZ  TYP. 
INPUT  IMPEDANCE     l  MEGOHM  AND    20  PF 

t DIODE  PROTECTED  INPUT  FOR  OVER  VOLTAGE  PROTECTION.} 
ACCURACY      ♦    1    PPM[*    .0001         .AFTER   CALIBRATION  TYPICAL 
STABILITY.  WITHIN  1  PPM  PER  HOUR  AFTER  WARM  UP  f  Ml3--  XTALJ 
IC  PACKAGE  COUNT:    6    ALL  SOCKETED] 
INTERNAL   POWER  SUPPLY     5   V  DC        REGULATED. 
INPUT  POWER  REQUIRED     SO 2  VDC  OR  115  VAC  AT  50/60  HZ- 
POWER  CONSUMPTION:    A  WATTS 

KrT  #FC~50C  IS  COMPLETE  WITH  PREDRILLED  CHASSIS  ALL   HAROWARE  AND  STEP-BY-STEP  INSTRUCTIONS. 
WIRED  &  TESTED  UNITS  ARE  CALIBRATED  AND  GUARANTEED. 


PLEXII 


.0:h 


CABINETS 

Great  for  Clocks  or  any  LED 
Digital      project  Clear-Red 
Chassis  serves  as   Bezel  to 
increase  contrast  of  digital 
rABINET  I  displays 

3"H,6VW(5K"D    Black,  White  or 
CABINET  II         C,ear  Cover 


2tt"Hf5"Wf4"0 


$6,50 


ea 


REDOR  GREY  PLEXIGLAS  FOR    DIGITAL  BEZELS 


3"*&kxM&" 


95< 


ea 


4/*3 


SEE  THE  WORKS  Clock  Kit 
Clear  Pleitglat  Stand 

•6Big  4"  digits 
■  t2or2a  hr.  time 
•  3  set  switches 
•Plug  transformer 
■all  parts  included 

Plexiglas  is 
Pre-cut  &  drilled 

KittBMMCP 

Site:61X4ttHW,3"0 


.  .  t  ' 


Assem 


»23»   2/*«.    %T8 


ol«d 


60  HZ. 


XTAL  TIME  BASE 
Will  enahie 
Digital  Clock  Kns 
or  Clock-Calendar 
Kits  to  operate 
from  12V  DC 
t"v2"PC  Board 
Power  Req    5-I5V 
(2.5  MA   TYP.) 
Easy  's  wire  hookup 
Accuracy     ±  2PPM 

#TB-1  (Ad|uslabie) 
Complete  Kit  Mli 

Wlr  &Ca»$9.95 


S-DIGir  LEO  CLOCK  CRLEHORR  1(11 

0RTE-  TiniE-  5I1003S  8LP,m  $  mOOE...  Kir  looi 


FOR  THE    BUILDER  THAT  WANTS  THE   BEST    FEATURING  1  20R  24  HOUR  TIME - 

29*30-31    DAY  CALENDAR      ALARM,  SNOOZE  AND  AUX.  TINIER  CIRCUITS 

Will  alternate  time  (8  seconds}  and  date  (2  seconds)  or  may  be  wired  for  time  or  date  display  only, 
with  other  functions  on  demand-  Has  built-in  oscillator  for  battery  back-up.  A  loud  24  hour  alarm 
wrth  a  repeatable  10  minute  snooze  alarm,  alarm  set  &  timer  set  indicators.  Includes  110 
VAC/60Ha  power  pack  with  cord  and  top  Quality  components  through-out^. 


KIT 


70016WITH6     5    DIGITS  43995 

-  7001C  WITH  4  -    $     DIGITS  h 

2  -  % "  DIGITS  FOR  SECONDS  S42  95 

7001X  WITH  *-.$"  DIGITS **5  95 


XI01C 


KITS  ARE  COMPLETE  (LESS CABINET i 
ALL  7001  KITS  FIT  CABINET  I  AND  ACCEPT 


Q\£*P\3lS\2 


SPECIAL  PRICING! 

PRIME  -  HIGH  SPEED  RAM 

21L02-3  ** 

LOW  POWER  ■  FACTORY  FRESH 

1-24      $1.75  ea.        100-199  $1.45  ea. 
25-99        1-60  ea.        200-999    1.39  ea. 

1000  AND  OVER  1.29    ea. 


JUMBO  DIGIT  CLOCK 

Acomplete  Kitfless  Cabinet)  featuring : 
six  .5"  digits,  MM5314  IC  12/24  Hr. 
time,  PC  Boards.  Transformer,  Line 
Cord,  Switches  and  all  Parts.  Ideal  Fit 
in  Cabinet  II 

Kit  #531 4-5        *1995       2/*38. 


ea. 


ESSaBB 


^ 


T, 


TOO'    *  DlSPLA-  jog)  p   DISPLAY 

QUAftTZCRYSTAL  TIME  BASE  KIT  *  TBI 


<&'$& 


JUMBO  DIGIT  A  AS 

CONVERSATION  KIT  9 
Convert  small  digit  LED  clock  to  large 
JSP  displays.  Kit  includes  6  -  LED's, 
Multiplex  PC  Board  &  Hook  up  info. 

Kit  #JD-1CC  For  Common  Cathode 
Kit  #JD-1GA  For  Common  Anode 


PRINTED    CIRCUIT    BOARDS    taf   CT-70QT   Kits 
sold  seoarjM^v  with  assombiv  "nfo  PC  Boards  are 
drilled  Fiberglass,     solder     plated     end  screened 
With    component    layout 


AUTO  BURGLAR 
ALARM  KIT 

Al_AHV     MIO^iOHv&    W*NT     FtAtUfttt     MO* 

tpOMiJULT  rtK'HD  ([Utii  *t*Mi  *♦** 
PftQVPlHM  'OM  Kit  t  U*&U*C<**G 
■WTChf  f  Qm  W*<SO«i    *M  PULS4  nOMi 

n(i.*T  *t  i»i  fun  o"  c***t  l<*4«i    ur 

PWOwOtii  ^»OCAJ,hiUA».f  TiMC  HUH 
ran  tut  IhT«t  1  *.*•■  #4hOO  **' 
UOVMT4  «**□*■  0*Sw  MCUQTf  BMTO 
Cfth  tf   wOuviTIC  WMtftt  Of  SACS    CMQC 

«c.LMtaiutt    ntuts   **4«    *lji«m*    * 

3C>»0Tif 'OOi.LD«r  lCmHVU'  tl44« 

to#qual>tt  r  rjmrLiTI  >ut  «ntt«  ui  »««tt 


**? 


KIT#ALR-1 
$9.95 

#ALR-1WT 

WIRED  & 

TESTED 

95 


Specify  forHWl 

fi.  CorX    J  7  56 

VARIABLE  REGULATED 

1  AMP 
POWER  SUPPLY  KIT 

•  V*RURUEFROM4to1*V 

•  SHORT  CIRCWIT  PROOf 

•  723  IC  REGULATOR 

•  ihjQSS  PASS  TflANSiSTOfi 

•  CURRENT  LIMITING  AT   \    Amp 
KIT   IS    COMPteTC    INCLUOIWG 
DRILLED    4     SOLDER  PLATED 
FIBERGLASS  PC    BOARD  AND 
ALL  PARTS     ILKi     TRANS 
c~av£R         iCtTlPS^l      S*»5 
TRANSFORliiER2*VCT   will 
CU*i3«    JO0UA    il    17V  an  a 

t  Ampatfv.  ww 


mOSILE  LEO  CLOCK 


&m& 


«*>«*.y"  DIGITS! 

MODEL      12  VOLT  AC  or 
#2001        DC  POWERED 


mis 


*  6  JUMBO   -4"  RED  LED  S  BEHIND  RED  FILTER  LENS  WITH  CHROME  RIM 

*  SET  TIME    FROM  FRONT  VIA   HIDDEN  SWITCHES  -    12/24-Hr    TIME  FORMAT 

*  STYLISH  CHAHCOAL  GRAY  CASE  OF  MOLDED  HIGH  TEMP.  PLASTIC 

-  BRIDGE    ROWER    INPUT    CIRCUITRY    —    TWO    WIRE    NO    POLARITY  HOOK-UPl 

*  OPTIONAL  CONNECTION  TO  BLANK  DISPLAY  [Use  When  Key  Off  in  Car.  Etc.  J 

*  TOP     QUALITY      PC      BOARDS     A      COMPONENTS     -     INSTRUCTIONS 

*  MOUNTING  BRACKET  INCLUDED  „Ar.  m 

*,T  #itrtl  iA-vqc  3  or      fleas      J      VACt$O50 

COMPLETE  KIT  $27?.       MORE     ^ZSl*        Po??iPfck      ^< 


ea^ 


ASSEMetED  UNITS  WIRED  «  TESTED 

ORDER  »20CI1   WT  [LESS  9V    BATTERYJ 

Wirad  tot  1^-Hr    Qp    iff  not  othtm.so  tp«if8*d. 


*3795 


EA 


1  OR 
MORE 


OPTOELECTRONICS,  INC. 

BOX  219        HOLLYWOOD,  FLA,  33022 
PHONE  [305]  921-2056  /  921-4425 


ORDER   BY  PHONE  OR  MAIL 
COD  ORDERS  WELCOME 


ORDERS  TO  USA  A  CANADA  ADD  5       FOR  SHIPPING. 
HANDLING  I  INSURANCE,  ALL  OTHERS  ADD  10  - 
ADDITIONAL  *l  .00   CHARGE   FOR   ORDERS    UNDER 
SIS. 00  -  COD  FEE  11,00,  FLA,  RES,  ADD  *%  STATE 
TAX 
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No  more  soldering  diodes  every  time  you 
want  to  try  a  new  repeater? 
Just  plug  the  Synthacoder  into  the  back  of  your 
radio,  select  channel  22,  and  the  Synthacoder 
takes  command  of  your  radio  -  Giving  you 
fingertip  control  of  ALL  frequencies, 


•  Front  Panel  Thumbwheel  Control 
of  All  Channels! 

•  Fully  Automatic  Invalid  Code  Control! 

•  Small  Size: '!%"  x.lft"  x6" 

•  Factory  Wired  and  Tested 

•  Easy  To  Install 


SPECIAL 

oniy  $87,95 

postpaid 

CA  Residents  add  6%  sates  tax 


~— t— r^.  ."^^ 


. !  !  L I '.  n.' 


meermg 

P.O.  BOX  2233 

1247  COMMERCIAL  AVENUE 

OXNARDCA  93030 

(805)486-0817 


D  I'LL  BITEi  Please  send  more  info. 

□  I'M  HOOKED!  Please  RUSH  my  Synthacoder. 

—  —         Name 


YFS,  f  would  like  to  purchase  a:  Synthacoder  for  my  1C~22S. 
Enclosed  please  find  my  $87,95  (Price  includes  postage  and 
handling).  California  residents  add  6%  sales  tax. 


$ 


"!"■ 


■  ■■■--■ 


enclosed.  D  Cash   D  Check  D  Money  Order 

Please  charge  my       Q  Master  Charge       D  BankAmericard 

Credit  card  # 

Interbank  # 

Expiration  date 

Signature __ . 
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WE  PAY  POSTAGE! 


ELECTRONICS 


P.  0.  Box  401247.  Garland.  Texas  75040     (214)  271-2461 


16K  E-PROM  CARD 

S-I00UMSA1/ALTAIR)  BUSS  COMPATIBLE 


DEALER  INQUIRES  INVITED 
SPECIAL  OFFER:   Our  2708s  {650  NS)  are  $12.95  when  purchased  with  above  kit 


$69,95  (kit) 

IMAGINE   HAVING    16K 

OF   SOFTWARE    ON   LINE   AT   ALL    TIME! 

KIT  FEATURES; 

1.  Double  sided  PC  Board  with  solder  mask  and  silk  screen  and 
Gold  plated  contact  fingers. 

2.  Selectable  wait  states. 

3.  All  address  lines  and  data  lines  buffered! 

4.  All  sockets  included. 

5.  On  card  regulators. 

KIT  INCLUDES  ALL  PARTS  AND  SOCKETS!  (EXCEPT    2708's} 


2708 


2708 


1KX8 
EPROMS 

Prime  new  units  from  a  major  U.S.  mfg. 
650  N.  S.  access  time.  Equivalent  to  four 
1702A's  in  one  package! 
GOING  INTO  ^ 

BUSINESS  515.75 


each 


SALE! 


8K  LOW  POWER  RAM  KIT 


$149.00 

( Kit  of  All 

Parts  and 

Sockets) 


(S  100  BUSS  COMPATIBLE) 

The  last  word  in  RAM  Kits.  Uses  21LG2-1 
RAM's,  AN  address  and  data  lines  fully 
buffered.  PC  Board  is  solder  masked  and  silk 
screened  and  has  gold  plated  contacts.  Four 
regulators  with  hcatsinks  included. 


OPCOA  LED  READOUT 

SLA-1  Common  Anode.    .33  In, 

character    size.       The    original 

high  efficiency  LED  display, 

$.75  each 

4  FOR  $2.50 


741COP  AMPS 

MINI  DIP.  Prime  New 

Units.     Has     computer 

MFG's    house    number. 

12  FOR  $2 

100  FOR  $15 


CAR  CLOCK  MODULE  —  $19,95 

MA  1003,  By  National,  Same  as  sold  by  others  at 
$24.95.  Self  contained,  NOT  a  Kit.  Same  as  used  by 
Detroit  in  new  cars.    With  Data. 

Mating  Edge  Connector:  $1.50 


T 


DISC  CAPACITORS 
,1  MFD  16  V.P.C. 
Leads.  Most  Pop* 
ular    Valuel    P.C. 

Leads.  By  Sprague. 
20  FOR  $1 


TANTALUM 
CAPACITOR 

1  MFD.  35  V.  Kernel 

Axial  Lead.  Best  Value. 

10  FOR  $1 


1 


ROTAKY  SWITCH 

Instrument 

grade.  6  Pole, 

3  Post  ion. 

Centralab. 

$.99  each 


POWER 
RESISTORS 

.5  OHM 
50  WATT. 

Adjustable  5% 
2  FOR  $1 


3  OHM 

15  WATT,  5% 

3  FOR  $1 

.25  OHM 
3  WATT.  1%IRC 

4  FOR  $1 


16  PIN  IC 

SOCKETS 

Low  profile. 

Solder  Tail, 
5  FOR  SI 


CALCULATOR  DISPLAYS 

Brand  New  Units 

ByBOWMAR. 

Common  Cathode. 

•11  INCH  CHARACTER. 
9  DIGIT  -  $.99      6  DIGIT  *  $.69 


2N36 16  Motorola  TO  -  3  Power 
PNP  Germanium.  85  W.  75  V. 

7  AMP. 
2  FOR  SI 


2N3566  -  TO  -  5  plastic.  NPN. 
VCEO-40  HFE  150  TO  600 

10  FOR  $1 


1  AMP  RECTIFIERS 
House  Numbered.   Factory  marked 
units.  All  meet  200  PIV  minimum. 
Many  up  to  lv000  PIV! 

30  FOR  $1  Full  Leads 


MPS-6566    TO    92 

plastic.  NPN. 

VCEO-45  HFE  100  TO  400 

10  FOR  SI 


TRW  POWER  DARLINGTON 
15  AMP  500V  NPN.  $2  Each 


HIGHSPEED  SCR 

TO-66  5  AMP  250  PIV,  By  Hut  son. 

$.69  Each 


TERMS:  ORDERS  UNDER  $15  ADD  $.75.     NO  C.O.D.     WE  ACCEPT  VISA  AND  MASTER  CHARGE 
CARDS.  MONEY  BACK  GUARANTEE  ON  ALL  ITEMS.     TEXAS  RESIDENTS  ADD  5%   SALES  TAX. 


■k 
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ELECTRONICS     P.  O.  BOX  401247  *  GARLAND,  TEXAS  75040  •  (214)  271-2461 
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HELLO  OUT  THERE... 

ARB  YOU  A  HOBBYIST,   A  TINKEiRTiR,    SONfEONE  WHO   LOVfcS  TO   PLAY  WITH  PARTS,    BUILD  THINGS,    AND  EXPERIMENT?     WELL,   WE'RE  HOBBYISTS  TOO, 
AND  WE  NEED  A  LOT  OF  STUFF  ARGlMl  OUR  LAB  SO  THAT  WHENEVER  WE  WANT  TO  PLAY,    IT'S  ALL  RIGHT  THERE  SO  WE  CAN  START  RIGHT   IN.      WE 
l\AVn   IT  EASY...  BUT  THAT  DOESN'T  LEAVE  YOU  OUT:      YOU  CAN  HAVE   IT  ALMOST  AS  EASY  AS  WE  DO.      DON'T  WASTE  YOUR  TIME  AND  ENERGY  TRYING 
TO  TRACK  DOWN  YOUR  FAVORITE   PARTS  AT  ALL  THOSE   LITTLE  STORES  ACROSS  TOWN;    DON'T  SUBJECT  YOURSELF  TO  THE  FRUSTRATION  OF  TRYING  TO 
SUBSTITUTE  PARTS  THAT  WERE  NEVER  MEANT  TO  BE  SUBSTITUTED:      YOU  ARE  AS  CLOSE  TO  QUI*  RESERVES  OF  PARTS  AND  KITS  AS  YOUR  MAILBOX  OR 
OUR  24  HOUR  ORDER  DESK.      AND  WHILE  YOU'RE  ORDERING., .WHY  NOT  STOCK  UP  ON  RESISTORS,   CAPACITORS,    LN CLOSURES,   AND  OTHER  COMPONENTS. 
OUR  PRICES  ARE   LOW  ENOUGH  SO  YOU  CAN  AFFORD  TO  STOCK  YOUR  LAB  AND  BE  READY  FOR  IDEAS  WEEN  SHEY  COME  TO  YOU,      WHO  KNOWS,   YOU  MAY 
EVEN  SAVE    ENOUGH  TIME   TO  BUILD  MORE   PROJECTS   OR  AT    LEAST  SAY  HELLO  TO  YOUR   FAMILY.      SEND   FOR   OUR   FLYER  AND   SEE   WHAT  WE   HAVEj    IN 
THE  MEANTIME,   ffiM  ARE  SOME  SAMPLES... 


r 


s 


r" 

i 

nWirrri 

Si 

&   lower  prices 
fc...more  choice  S 


74LS  TTL 


sou 

$0.10 

74LS139 

1,15 

74  LSD 1 

0.30 

74LS1S1 

0.9S 

74LS02 

0.30 

74LSISS 

1.38 

74LSD4 

0.33 

74LS157 

o.ss 

74  LSI]  S 

0.36 

74LS160 

1,40 

74LS10 

0.36 

74  LSI  61 

1 .  40 

74LS11 

0.36 

74LS3  62 

1.40 

74LS12 

0.33 

74IS1&3 

1.40 

74LS14 

1.38 

74LS16S 

1.87 

74LS15 

0,30 

74LS169 

1.87 

7415-20 

0.30 

74LS173 

1.65 

74t521 

0.33 

74LS174 

1.25 

74LS22 

i.'J .  33 

74  LSI  75 

1.15 

?■]  1.526 

0.43 

74LS240 

l.SS 

74LS27 

0 .  36 

74LS257 

1.25 

741530 

0.30 

74LS2SS 

1.25 

741532 

9*38 

74LS2&6 

0.53 

74LS37 

0.45 

74LSZS3 

1.20 

741S3B 

0.45 

74LS36S/ 

74LS42 

0.98 

SOLS9S 

U .  75 

74LS47 

1.00 

74LS366/ 

74LS48 

0.93 

SOLS 96 

D.7S 

74LS74 

0.30 

74LS367/ 

74LS75 

Q;63 

&0LS97 

0i7S 

74LS76 

0.30 

74LS56&/ 

74LSS6 

0;S0 

BQ&S^S 

0.75 

74LS103 

G.50 

74LS3S6 

0.55 

74LS125 

0.63 

81LS95 

1.13 

74LS126 

0.63 

S1LS96 

1.13 

74LS132 

1.2i: 

81LS37 

1.13 

74  LSI  38 

1  .  10 

31LS9B 

1.13 

■  -  -   i  i-  ■  ■   ■   ■  h?H 

what  a  supply ! 


That  SA  figure,  by  the  way*  is  fqr  continuous  operation.  We 

believe  that  RMS  ratings  ;ite  the  most  honest  and  conserva- 
tive way  to  go... but  this  supply  has  enough  reserve  so  that 
you  can  draw  TWELVE  AMPS  with  a  50**  duty  cycle.  Our  custom 
wound  t rani former ,  generous  heat  sinking,  and  conservative 
design,  make  this"  possible.  What  else  will  you  like  about 
this  Supply?  How  about  crowhar  ovcrvoltage  protection... 
.05  Volt  regulation* .  ^variable  out  11-14IV...RF  bypassing.-, 
and  simple  Construction,  All  parts  (except  transformer* 
bridge,  filters}  mount  on  a  single  circuit  board,  unci  f.hat 
includes  the  heat  sinks  and  pass  devices!  Whether  for  ham, 
CE*  or  bench,  here's  the  ideal  supply.  PLEASE  ADD  POSTAGE 


I 
I 

§ 


loto   of  assembled  supply.      Case   and  M    \M  ffHa    ll  ffc       ^  ^W     ^^F  ^^ 

urdware  not   included  with  kit.  I  ^^     W  %&  ^%,  *Jr   '^    M  •  M  *J 


8KEconoramll 


T.M, 


r 


Sure,  anybody  can  throw  together  an  RK  RAM^.pr  there  wouldn't 
be  so  many  available!  But  those  who  know  memory  recognize  the 
GodboLit  board  as  not  just  an  exceptional  value  (it's  no  secret 
we  know  how  to  keep  costs  downj .  hot  as  an  example  of  how  to 
pack  extra  options  into  a  basic  memory  board,  l^tras  like  a 
vector  interrupt,  provision  if  you  try  to  write  into  protected 
memory.  An  ALL  STATIC  design/  eliminating  the  timing  and  re- 
fresh requirements  of  dynamic  types*  It  zips  along  at  450  ns, 
with  a  1  wait  state  option  for  thos-e  of  you  with  4  MHa-  2-80 
machines. . .yet  power  is  1250  niA  typ,  and  guaranteed  to  be  less 
than  1.5  A.  Selectable  write  strobe  means  you  can  use  this 
board  with  or  without  a  front  panel.  Bach  4K  block  may  be  ad- 
dressed independently  for  extra  flexibility.  And  of  course, 
there  are  sockets  for  all  ICs,  prime  2102- Lis,  a  super  circuit 
board...!  year  warranty  on  aJl  parts, . .this  isnTt  just  another 
board,  this  is  a  board  you  can  depend  on. 
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$163.84 1 


RF  POWER 
TRANSISTORS 


Fie 


Fie 


For  operation  at  lower  frequencies  gain  and 
efficiency  are  higher,  giving  htgher  output 
power . 


J4.&S 
$6.95 
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1 .  ON 
2*5W 
5.5W 
7,5W 
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1.25W 
1.5W 
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30%     sim  RCA  2NS470 
53%     sim  RCA  TA8407 

33%  5>in  RCA  2M6269 
33^  factory  select 
part--2'pj62&9 


i 
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Irmkhmms 


Everyone  needs  at  least  one  V01%  but 
how  many  people  can  afford  two?  Now 
you  can,  and  measure  voltage  and  cur- 
rent at  the  s,ame  time,  bipolar  sup- 
pi  i  es  j,  etc,  Compact,  and  includes 
meter  damping  position  for  safe 
t  ransportat  ion.  6  DC  V  ranges;  3-  DC 
current;  5  AC U  RN5  ranges;  2  ohms 
ranges*;  -20  to  +22  dfi ;  50  uA  meter; 
includes  jh"  Le&t  feads.  Requires  1 
"AA"  cell  (not  Included), 


THIS  SPECIAL  GOOD  THROUGH  9/30/77; 
SUBJECT  TO  STOCK  OH  HAND- 


I. 


IF. RMS:  Add  50f  to  Orders  under  $10.  Please  add 
5%  to  cover  shipping — more    in   the  case  of  p&jir#z 

supplies excess  refunded.      We  accept  COD  order 

if  stTeet  address  is  included  for  UPS.  To  place 
Ban  kAme  r  ic  ard  *  /VISA.*  /Wast  ere  barge*  orders  f$15 
mininfium)  cali  our  24  hour  order  desk  at  (415) 
562-0636 


BILL  GODBOUT  ELECTRONICS 
BOX  2355.  OAKLAND  AIRPORT,  CA  9A6U 


3  kits  $450 

24  K  of  MEMORY!     J 
18  Slot  Motherboard    $  I9.4  ^ 

Same  features  as  above,  but  iwitti  i®  slots  *  edge 
connectors . 

5 

Terminator  Board      $29.50  2 

j 

one  of  our  fiy- 


MORE  COMPUTER  KITS 

CPU  Power  Supply       $45 

<iives  SV  @  4A  with  crowbar  overvolta^e  protec- 
tion, *12V  e  %At  -12V  P  4A,  and  an  adjustable  5- 
10V  bias  supply.  Although  intended  for  small 
computer  systems,  this  is  also  a  dandy  little 
bench  supply  for  digital  experiments. 

§  10  Slot  Motherboard    $  89 

Includes  10  edge  tonne ctors;  use  as  TK5AT  add-on 
or  for  stand  alone  system.  Active,  regulated 
terminations  minimize  crosstalk,  overshoot,  and 
other  bus  problems.  Epoiy  glass  board,  quality 
parts,  $-100  compatible,  heavy  power  traces. 


Add  active  ternii nations  to  your  bus,  and  clean 
op  the  noise,  crosstalk,  ringing,  and  overshoot 
that  can  foul  up  data  and  crasb  programs ,  Plug 
into  1  slot  of  an  £-100  compatible  motherboard , 

ynd  you  are  ready  to  go. 


FREE  FLYER.:   If  you  haven't  set 

ers  lately,  you  are  in  for  a  surprise.  Seof  we  I 
keep  finding  all  these  neat  parts  to  carry*.. and  J 
wo  keop  generating  new  kits... now  we  have  books,  I 


kits, 
esoteric  ICs 


more  music  kits,  esoteric  ICs*  more  Vector  pro- 
ducts.,, in  short,  stuff  that  delights  the  heart  | 

of  the  electronics  hobbyist +  All  you  have  to  do 
to  get  your  own  copy  is  to  send  us  your  name  and 
address,   fte1!!  tnke  care  nf  the  rest. 


188 


j 

G4 


5N740ON  A$  £N74$M  .J5 


5N740ON 

SN7401N  .10  SW7«ON  .2? 

5N7402N  .21  SN747ffl  ,49 

5K74fl3*i  IS  Sf,..M.">H  .39 

5N7404N  19  SN7473N  .37 

W405N  .54  EH7474N  J? 

SN74Q6N  JO  3N7475rt  50 

SN74D7H  .23  8*17470*1  .3? 

SJI74«N  .25  SNMrftN  5.M 

SN74D9M  .25  SN74SDM  .» 

SN7i10N  .15  SN?4fl2N  .ffl 

3N74T1N  .30  SN74SSN  JO 

5N741?N  33  SH74BSM  .35 

SN7A13N  .45  SW74&6N  .39 

5N/414K  .70  5N7430U  3  50 

5N7416N  .Ji  SNW9N  t* 

SN74I7N  .35  SN7490N  45 

5H7420N  H  SN^fllN  .75 

5N7421W  .33  3*174921*  flg 

SN7422N  49  $N7493N  .43 

SW7423N  .37  BMJ*9*h  79 

SN7WSN  .£0  SW7495N  719 

SN74:ftN  .29  SN74S6K  H£ 

S*I7427H|  .37  SNFT497N  100 

SN74S9N  42  3*174100*1  100 

5N7430N  .26  Sff74l07H  .33 

SN7432W  .31  SN74121H  39 

SN7437N  \27  51*7413211  5? 

SN743AK  .27  5K?41f3N  .50 

SN7439H  25  SN74125AI  .00 

SN7440N  .15  SMM126N  00 

SN7441N  .99  SN74132N  r.0& 

&N/443H  .59  SN?413&H  ft 

SN7443M  .75  5N74141N-  1.15 

SJj7<544N  .75  SN74U2N  4.00 

SN7445H  .75  SN/4143N  4  6Q 

SN7^4*M  .61  SN74144N  4.50 

SN7447I]  69  SN74U5H  PIS 

SN744JI*  .79  SN74147H  2.35 

SM7450H  .26  3N74I4JW  5-00 

BN74S1N  .37  SN74150N  1  CO 

SN7453N  .27  5N74151N-  75 

SN7A&4N  .£0  SN74153N  99 

MANY  OTHERS  AVAILABLE  0*|  BEQUEST 
2frK,  Disooum  for  100  Combined  74C0's 


SN741&4M 
SN/41S5N 
gttMl&off 

5N74157N 
SN74 1  <$0U 

SH74161N 
SN74M3N 
SN741&4N 
5N741E5M 
SN74I66N 
■SNM157M 
SN/41  ttHSI 
SN74172N 
5N74173N 
SN74174W 
5N74175N 
5H74176N 
SN74J77N 
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SN74184M 
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SN74273N 
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1  00 
99 

08 

.9* 

1.25 

,m 

1.10 

i. as 

5  .SO 

2,10 

B.  95 

1-90 

1.25 

99 

.00 

90 

99 

fi? 

95 

1  95 

2.20 

15.00 

6.00 

395 

1  19 

1.2S 

B9 

30 

t  25 

.75 

1.25 

75 

1,75 

t.75 

5.53 

90 

1.79 

6,90 

IE 
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CQ4flM 
CD-I  DD I 
CD4C02 
O04006 
(#4007 
C&KS0S 
CD4Q10 
C&M11 
CD4912 
CD4013 
CD411S 
CD4017 
OD4QF9 
CDflOfO 
CD4D22 
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CW024 
CQ4Q25 
CD4026 
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.25 
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25 

33 
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25 

25 

47 

56 

1.35 

.55 
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25 
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25 

£3.95 

69 
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39 
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.56 
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74LS93 
74LS95 

74LSK 

74L5107 

74LSJ09 

74LS112 
74LS1J? 
.'4I.S136 
74L5t3fl 


19 
159 
J9 

1  V5 

2  49 
.49 

i  25 
1.-25 

1.95 

i  &9 
59 
53 
59 

i  25 
59 

i  09 


CA3013 

2.15 

CA302!t 

2.5G 

CA3Q35 

2.4B 

CAM39 

1.35 

CA3940 

t.30 

CA3A&9 

3.25 

CA3059 

3.25 

CA303O 

M 

CA39ei 

2.00 

CM1&, 

2.00 

CA30S3 

1.00 

CA30&& 

.95 

GAMB9 

175 

CA3391 

10.20 

CA3102 

2.95 

CA3123 

2.15 

GA3130 

139 

CA314C- 

1.25 

CAJflOO 

1  "= 

RC4194 

5.95 

RC4195 

3.25 

74L3I39 

Lift 

L7*LS1Sl 

1  Sh 

74l$T53 

■  39 

7JLS«57 

1.55. 

r4L5l£2 

S.  35 

741SW3 

74LSI64 

i  95 

74L3U5 

1.35 

MtSVSi 

3  69 

74LSJ90 

2.B5 

■MIS' Si 

2.95 

■4I.S1&2 

2.85 

.■4l.!jf93 

ZAb 

74L9194 

1  B9 

■ILTi'li-. 

1.B9 

7415257 

1.75 

74J.S26C 

.55 

7415279 

79 

74LS570 

3  95 

T24I  WhliA  w'hrnciJBl    S19-95 

T248  Tvlhiw  w,4re«Ht  322. SS 

LED 


T?H7  While  ^,'linHM    $tt.% 

1236  Y allow  w/hnci  1*1  4j25.SS 

LED 


—  Watches  — 

Men's  &  Ladies 

•  Solid  State 

•  Displays  hour,  minute, 

secoicf,  mgnth  &  day 

•  Free  sat  of  replacement 
batteries 

•  Choose  LEO  or  LCD  styles 

•  One  year  factory  warranty 


Lidln 
LCD 


TC625  Wttlla  *"'i!nn]       (29.K 

10*24  YaHow  w^rt?f     |34.« 

LOO 


TC437  WMta  w.torHEtlBl   |2I.  16 

f t*3€  VbIIdw  wAratflhr  $34,05 

LCD: 


WIRE  WRAP  CENTER 

HOBBY-WRAP  T00L-BW-630 

Batt&ry  Operated  (Size  C} 
WeigtisOWLY  11  Ounces 
Wraps  30  AWG  Wire  onto 
SJandafd  DIP  Sockets  (.025  inch) 
Complete  wrth  built-in  bit  ^nd  sleeve 


$34.95 

baitei^i  uoi  nckdeii. 


CHANNEL  FT 
$159.95 


*  Freeza  Action  *  Speed  Option 

*  Automatic  time  ami  scorekeeping 

*  Battery -free  AC  operation 

*  DuaJ  oontroPs  wttti  fl-*ay  actiori 

*  Built-in  Pro  Hockey  and  Tennis  games 

*  Easy  hook-up  en  any  0/W  or  Color  TV 

*  Factory  warranty 


Channel  F  —  additional  cartridges  — -  $17.95  6a.    0013  —  BJachjac*  11  or 2 players) 

w  0114  —  Spitfira  [\  or  2  ptayera) 

•OSn  —  Tk-Tac^Tofl/ShM-ting  Gallery  CS19  —  Drag  strip  (1  or  2  players) 

0uadra-dowl!a.,'CM>nd1*/  0815  —  Sp*ce*?r  (2  players)  0&20  —  Maae  (2  players) 

0&T2  —  DasBrt  FpK/StMnHiftg;  Galtery    pfli  g  —  ^jqIcj  numbers  <  computer  logic)   flsag  —  EWbal'  [2  pjayen?,? 


XC309 
IC:09 

xc?a 

^C2? 
iiC2? 
SSL-i1? 

i::  /::.■ 


TTPE 
V.-.r,  1 
M*N2 
MAP*  3 
MAN  4 
MAh  ; 
MAN  7G 
M4N  :v 
MAN  52 
WAN  ri4 
MAN  74 
MAN  82- 
HAN  64 
MAK  1620 


DISCRETE  LEDS 


XCK5 

!CS2* 
,KC52« 


.2M-  die 
trwn 

Orjnot  i'Si 

7^1 


POLAfltTV 
Cammgn  AnMe 
5  1  7  Obi  WJdrix 
Common  csUiod* 
Common  &1ho&? 
Common  A*im]& 
Cijntniyi  AradB-grHnn 
Comnww  Ai»<J6y*tfow 
CoTiinDfi  AraricgrBfim 
Cotnmao  ira^E-ed 
CMi-rNin  CaHlftda 
CfimfiKiis  Anoae-  yellow 
Cflnifrajr;  Cathnda  jailaw 
CO'innftrt  An.inp  oranQft 


.115"  dia 

ftal  Sj»1  IC556 

Grarni  4,'H  KC556 

relHWr  4,.^1  XCSEfi 

Orang*  4Hy  JiCjSfi 

Clear  fl/ti  JJ0556 

DISPLAY  LEDS 


HT  t¥PE  POLARITY 

?Ju  2  S5  man  3frH?  Commoti  Camode-G-iafiee 

300  JK  MAW  471&  CoiKHMfl "AJHdB'iM 

12E  3^1  .Ofl  OL7B1  CoWrBrt  Anode-  rMf  = 

:9f  1  &5  OL7D4  Cornmon  CaBimle 

300  1.25  DL7D7  .  Cwnnxin  Arete 

300  195  MAN474B  Cftmrttrt  An&dt  Red 

300  V05  DL741  Cemmwi  Arwde 

3W  'S?  3L'7i7  CDminrai  Afintta 

4W  .^9  DL  79(1  Kcirniiirjfi  OaBiorle 

3LX1  1  SB  hl  33!:  COinifuHI  CaEtods 

3KI  M  FMU7D  COffi.'rwn  Calhixle 

M  B9  FNMB3  Ciwuran  CadiixlE 

300  i  K  FND507  Cdnnrain  AraiSe 


ii)D    dia 

Wnn       rba  10,^1 

xr:in        ;  i=*i!  4.-&1 

XCtit        raiiow         4,n 

":':i    '  Orai^f  4iS5 

dss-  dia. 
10,-$1       MV5D  ■  Fed  -  MSI 

rNFpi-A!6  LiO 


WIRE-WRAP  KIT  — WK-2-W 

WRAP  •  STRIP  •  UNWRAP   .gr3 

•  Tool  tor  30  AWG  Wire 

•  floll  of  50  Fl.  White  or  Blue  30  AWG  Wire*  d^l 

•  W  pes.  each  1",  ?",  3"  &  4"  lengths  —  :*T|] 
pre-sirioped  wire.  ^\t 

$11.95  •* 


WERE  WRAP  TOOL  WSO-30 
WRAP  •  STRIP  •  UNWRAP -55.95 


WIRE  WRAP  WIRE  —  30  AWG 

25ft.min.St.25    50 fl.  (1.95    100ft  $2.95    1000tt..$15.0fl 
EPECiFV  COLOR  —  Wtirte  -  Yelto*  -  Red  -  Gieen  -  Blue  -  Bla-ck 


WIRE  DISPENSER  —  WD-3D 

*  50  ft.  roll  30  AWS  KYMft  wrre  wfap  wire    $3,45  63. 

*  Cuts  wire  to  desired  length 

*  Strips  1"  or  insulation      Specify  —  fflue-Yellnw-White-Red 


v*"k  vr»  l/ifl" 


m 

3K1 
4fXi 
31X1 
300 
3M 
400 

ma 

600 
«0I> 

lid 

250 
.SO& 


75 
95 

9fi 


.US 
1.50 

?49 

50 

.75 

l.OO 

1  OC 


-I  be  a 


FCS  aOOOA  -  %Vi  Digit  -  B"  Display 

NEWI  25  Pki  Version  w1b  -MlM  A  nm^m  IIKdica.^ 

•  Cafunecls  ilmosl    divb 

lar  ana  with  3fll7,  Jfll  .'A 
or  0.  J3£17  aMiilahlH  a! 
S5.0Ce.rfll. 

*  Typical  !i«n'iui-:  currnm 
5mA  exs&pt  eoian,  10  lira 

o  &  c  awl  m  mm.  ui 

which  are  16  mA. 

4   Forward  vDliaQe  drap 

I  .3  IfBHB. 


FRONT  ^IEW  -  FSCSWW 

spea*i 

$4.99  EA. 

MfiXfMUH  FORWARD 
CLJHHEMT  -  ^S  mA. 


HP  50B2-7300  Series  —  Mulii-Dlgit 

Vb"  Hi.  #  Common  Cathode  »  Dip  Package 
3  to  5  volts  @  5  mils  pef  segment 
7  segment  Monolithic  •  Red  Display 


t  Dlg«r 

3  Digit 

4  Wuil 

5  Drgil 


t  .79 

.89 

.59 

1.19 


14  pin 

15  pin 
t%  pirr 

14  pin 

^a  pin 
H  pin 


3  pun 

14  |im 

16  t  ■■ 
;  :j  j  ■  -I 

10  pin. 
14  pin 
16  pin 
tfrfWl 


(.24 

t.17 

a 

:■■!! 
37 

J.27 
53 
35 
fl9 


35 

3^ 

1.45 

39 

.43 

T5 


IC  SOLDERTAIL—  LOW  PROFILE  (TIN)  SOCKETS 


26-45 
15 

» 
■■'■• 
M 

2h 
27 

45 


I',' 
3? 
35 
4? 

41 

4? 


S0-1(M 
15 
irj 

£0 
27 


24 
25 

42 


SOLDER  TAIL  STANDARD  (TIN) 


24  nifi 
^6  flirt 
35  pin 
40  pin 

■■o  r  ■; 
35  pin 
40  pin 


1?4 

45 

go 

J  .99 
1  S3 

1.59 


SOLOERTAIL  STANDARD  (GOLOJ 


24 
29 

43 
WIRE  WRAP  SOCKETS 

37 
37 
41 


■  ■'•  i  ': 
•v  ;    i 

39  pir 

40  pin 

[GOLD}  LEVEL  #1 

?4  Q\n 
?&3in 
3$  pin 
«0in 


^ 


70 
1  10 
1  75 
1,M 


E1  05 
14HJ 

1.59 
1.75 


25-45 
J7 
44 
5& 
&2 

9fl 
I  2E 
14S 


63 
1.00 
1  44 

I  &ft 

.95 

1  45 
\M 


50-500 
3£ 
43 
J9 
bl 

&1 

1  15 

30 


.57 

00 

l  26 

I  4fl 

85 
MO 
130 
1.40 


CLOCK  CHIPS 

MM530S  B  Digit,  &CO  Outuuts.  RbseS  PIN. 

MMS3  i  1  6  Wflir.  SCO  OulpUtS,  T?  a/  24  Hwr 

WM5G.12  4  Dldri.  BOD  Outputs  1  FPS  Dulpm 

VMJJ14  5  Dipt.  12  Dv  24  NWI.  50  &r  W  Hi 

MH531B  i  OicHl.  Alarm,  1  PfS  Output 

MM5^1S  Vliiw  CIKK  C*iiU.  For  Use  Wilh  1MM5941 

CT7031  £  Dip!l.  Caaiiflir.  Winn,  1?  sir  24  Ftuur 


S9.951 


^9.H4 
495 
4.95 
4.55 
G.» 
?,95 
5.95 


7400 
CMOS 


DATA  HANDBOOKS 

Phi-cut  S  DeacinptJCin  of  5^00/tfl-OO  ICS  $Z.95 

P.p  out  A  nescripl.on  nf  40&0  Serins   JC5  $-2-95 

Prfl-out  tit  Func?iof*si  DfrscpijiiiDfi  S2.95 


50  PCS. 

ASST.  1 
ASST.  2 
ASST.  3 
ASST.  4 
CO  ASST,  5 
ASST.  6 
ASST.  7 

ASST.  BR 


RESISTOR  ASSORTMENTS     $1.25    PER  ASST. 


o 


5  fti 


■jrl 


s  ™ 


b  ?a 


5  at. 


S  ba 


R  h;i 


tO  (MM 
27  OHM 

iSU-iH 
T8DOHW 
470fit*M 
1 :3K 

3.3K 
.1  » 

5SK 
150K 
390K 

1M 
2.7M 


1JOHW 
33  OHM 

d?OHM 
£20  OHM 

501?  ONW 
\M 

1W 
271C 

1B0K 

I  ?w 

MM 


15{]f«t 

1U0HM 

li:(l  OHM 

?70  OHM 

&€D  OHM 
1  UK 

4.7K 
t» 

33K 
flZK 

?20K 
5SHX 

1  5V 
:i  VIM 


IH.  OHM 
i.  Or+M 

120  OHM 

330  OHM 

B2D  OHM 

22K 

5&K 

I5K 

SSK 

1DQK 

S70K 

mm 

1.BM 
4.TM 


22CNM 
E.-I-  ilHM 

I50OHW 
390  OHM 
1K 
2.7K 

m 

47K 
52DK 

SAW 
B?1|K 

.-.?/ 
5.6M 


CO 


1/a  WATT  5^t  i   50  PCS, 

1/4  WATT  &%  SOPtS. 

V*  WATT  5-)4  -   M  MS. 

1/4  WATT  5**  50  PCS-  O 

TV*  WATT  i*  -   SB  PCS-   ■" 

t/4  w*rr  s%  -  SB  pcs. 

%A  WATT  5%       60  PCS 


Includes  Resistor  As  sort  merits  1  -7  (350  PCS.)    $7.49  6a. 


S5 ,00  Minimum  Qnbr  —  U.S.  f  u id*  Only 
CaWwnli  HstJdinti  —  Add  6%  Silft  T» 


Spue  Slttris  -  25c  —  Send  3&c  Stamp  for  19T7A  Calaloo 

Oaalsr  inlormau&i  Available 


1021  A  HOWARD  AVE.,  SAN  CARLOS.  CA   94Q70 
PHONE  ORDERS  WELCOME  —  (415)  592-8097 

All  Atflrarliidd  Price*  G(Hld1  Thru  ScplamliEr 


J1 


1 


205-CB 

291  -.36H 

6W-.T5A 
401  -A 


4# 


HEAT  SINKS 

75A 

Beryllium  Copper  w/Black  finish  for  TO -5  $  .25 
Aluminum  for  TO-22G  Transtslors  £  flegulalorsi  .2$ 
&lack  Anodiiod  Al  umi  n  om  (o  r  TO  -3  $1 ,60 

Black  Anodized  Aluminum  —  predriled 
mounting  tipl&s  for  TO-;  S1+75 


DIP  SWITCHES    SPST  Sllita  AxHoi 
#20M     i.  &  pin  dip)     A  switch  unit  41.75  oa 
#20&-7      (14  pin  dip)     7  switch  unit   S1-95  aa. 
#2m-B      Mfi  pin  dip i     ft  switch  unit   S2.25  ea. 


TV  GAME  CHIP  SET  —  $14.95 

Includes  AY-3 -8500-1  chip  and  2.010  mhz  crystal  — 
it  purchased  separately  would  cost  Sifl.95. 


ZENERS  —  DIODES  —  RECTIFIERS 


TYPE 

1N74& 
1N751A 
1  *J7.!tf 
Ih.-'M 
1H754 

1fB65B 

11*5232 

1H&234 

IN5233 

1M5235 

1N4SB 

1N45B 

1M4W1 
lWDCff 
1N40O3 
1N4KM 


voirs 

3,3 
5.1 
5& 

e.a 

if 

15 

5.6 
6.2 
6.6 
7.5 
25 
150 
1M 
50PIV 
-m\'\\i 
ZOOPIV 
■10C  ?\v 


w 

4IXlmm 
ACOn 
40tkn 
£!JCI::. 

i«m 
4«0m 
40Qn\ 
&Mm 
500m 
5O0m 
5O0m 

40nn 

7m 

(Oin 
^AMP 
1AMP 
•AMP 
1  AMP 


PRICE 

4/1  .m 

4J1.00 
4/1  u 
4/1.00 
4/1.00 
$!  1.00 
4/100 
29 
2B 

20 

W1.W 

BV1.00 

5/1.00 

12/1.00 

12/1.00 

T2/1.00 

12/1 .00 


TYPE 

riyjoos 

EM4flOE 

1U40Q7 
1N3SW 
IM4149 
IN41=i 
1K4305 
1(44734 
1IW735 

1N4736 
"JJ.-4? 
IN4744 

1*11183 
1N11U 

imiM 

IM-S6 
IhT.flS 


VDLTI 

OOOPflf 

HBOPIV 
50 

as 

75 

it 

6.2 
08 

a.  2 
(2 

15 

50PIY 
IDC  -V 
150  Prv 
20C  PIV 
400  PW 


W 

LAMP 
1  AMP 
1  AMP 
20Om 

lpm 

TOm 

26m 
iw 
1w 
1w 
Iw 

llM 

1w 

35  AM? 
34  AMP 
55  AMP 
34  AMP 
3SAH> 


HFIICE 
10.1.00 
TQ/1 .00 
10/1.00 

6/1 .00 
1S/1.00 
12/1  00 
20/1.00 

n 
a 
n 
w 
a 

53 
t.6D 
1.70 

1  541 
!  J/1 

3.00 


SCR  AND  FW  BRIDGE  RECTIFIERS 


C350 
C3iOM 
2N212B 
MOA  sun-- 
MLTA  MO-J 


15A@4O0V 
3SA  ix:  :'i  <iV 
1.6A@200V 

iy@sov 


SCR 

SCR 

FW  fifllCm  SEC 

fW  BRIDGE  REC. 


II 

1 

1 
1 


■  96 
.50 

as 

.96 


MP";  ai'. 

ZfKJiSA 

£NK?i 

ZIC22ZA 

:N2907A 

afeazs 

ZHWE 
2tOOM 

?feiinj 

2US» 


Ml  M 

:^!.i: 
■■?■' 
Sfll.OC 

4^SI  « 

^i« 
4.S1M 

mh  a. 

z.n  to 

Si.oa 


TRANSISTORS 


PM3Fj^7 

PH35W 

SHDTDB 
eMJTQT 
2*B7!I 

JNMS 

;...  ,:':- 

JH4DH' 


-  ^!  O- 
J!  I  CC- 

5.^1  « 
5*l  M 
HI  DO 

HI  Hi 

s  u 

5.I  ■:■: 

SJ I  C3C 

4.^1.80 
4AI.1B 
M1.DD 
3-Sl  OC 
3/ttOO 

irj/Ei  m 


f, 


PN42K 
EK449E 

2NHDI 
2N41GS 
?N4*03 
SW44M 

2N50S7 

?NL.>:ifl 
JN51B 

2N596I 

cioaeiscn 


-"SI  C€ 

■llll  to 

411  .M 
IS-  :.. 

■ii-  \- 

i  SI  M 
5r$1.M 
■i.-Ji  OC' 

!  L-  :r- 
«voa 

411  M 

Mi » 

•5.<si.m 
5in  to 
lv  no 

wi» 
sv  mi 


CAPACITOR 


22  pf 

47  pi 

IW  pf 

220  pf 
470  pf 

DQlml 
002? 
.tHJ47mf 
01  mP 

1^5V 

.15/3SV 

.2?/35W 

.47/3SV 

1 .0/35V 


EC  VOLT  CiflAMIC 
□ISC  CAPACITORS 
1-9      10^9   50-100 
&5        .04        .01        .00 1  ^F 

05         04        .03         D047fiF 
05         04        .03        .£inF 
05         04        .0-3        ,K?^F 
.05        .«        .03         .047fiF 
0$         04        .03i       VF 


CORNER 


1.9      10-49 
.»        .04 


.05 
.0* 
.05 
06 
12 


.04 
.04 
05 
OS 
M 


10C  VOiT  MYLAR  RLM  CAPACITOflS 

.1?        .10        .DJ        .025mf           .13  .11 

.12         10         D7        ,047mr             21  V 

12        .10        .07        Am                 27  .23 

,12        .10        .07        .22nrf              .33  .27 
+  211*  ftfMft  TAJrfTAtUMS  (SOUO)  C*PAClTOrlS 

23        ,23        .17         1.M5V          30  26 


•2B 
2S 
:|| 
2S 
.2E 


.23 
.23 

,23 
.23 
33 

.23 


.17 
17 

.17 
.17 

.17 
.17 


2.2/25V 

1.7/25V 
6.S/2SV 
lO.'KV 
15/25V 


.31 
il 

32 
.36 

44 
.83 


?7 
£7 
.26 
.31 
.35 
.50 


50-1  DO 

.035 

.035 

.034 

.04 

.04 

.075 

M 
M 
.17 
.22 

.21 

22 
-22 

.33 

.25 

29 

.40 


HIMIATUAE  ALUMINUM  ELECTROLYTIC  CAPAClTMS 


Hidhl  L«Bd 

47.r25V      .15         13 

.16 

16 

15 

16 

.15 

15 


.47/50V  .15  .13  .10 

1.0/5OV  .16  .14  .11  .47/5OT 

3,3/'50V  ,T5  13  .1*  1-0/lPV 

4.7/25V  .16  .14  .12  1.0/25V 

loy25V  ,16  13  10  l.OWOV 

10/5OV  .16  .14  .12  4.7/16V 

ZS25V  17  ,16  .12  4.7/SSV 

22/50V  .24  .30  .18  4  7V50V         !5 

Aim*  10  17  .15  lOrlfiV            U 

4?/aW  .25  .21  13  I0/26V           15 

1M/HV  24  .20  .18  1B.J5DV           « 

1K).'50V  .35  ,30  ,t8  47,'50V           24 

22Q./25V  .32  n  ,26  IOO/1$V           T9 

220/fiOV  45  .41  .38  100/25V           24 

470/2Stf  .3i  .29  .27  fOOrSOV          .35 

1 030/1 6V  .55  .50  .45  220/lfcV           23 

22M/10V  .70  .02  .55  470,'25V           Ji 


.14 
13 

.14 
14 

.13 

13 

14 

.12 

13 

.14 

.21 

-15 

.20 

.30 

17 

28 


11 

'.0 

10 

.12 

.19 

-14 

.10 

.28 

15 

26 


189 


to.-'"/ 

Willi' 


r^ 


High  qualify  sockets  far  ICi  and  PC  Interconnections.  Greek 
our  price  end  quotity  and  you  twill  tec  why  TFI-TEK  is  Fait 
becoming  the  feeder  1a  IC  socket*. 

Low  Pro*. I*  DIP  Solder  Tail  'Tim 


SrJ-0802  8pin  .15  ,15 

|4Q2l4ata  J  8  ,17 

loOZtopIn  .20  .19 

IBOS  tBpir.  .27  .26 

2002  Mpln  .39  .31 

2202  32pl»  ,35  .34 

2402  74pm  .36  ,33 

2902  2apin  ,42  ,41 

4QQ?4Cplr,  .60  .57 


GET  THE  DROP  ON  THOSE  WIRE 
WRAPPING  PROBLEMS  WITH  WIPE 
AND  TOOLS  FftOM    TRI-TEKllH 


^n 


QKWltEWSAP  TOOLS 
olrV-630  GUN...,. $34.95 

KW-3CJ    looli Hi?) 

HW-30MT»| 46.95 

P8£l.    50  rait  of  wire  wrap 
wife  with  purchase  of  topi ! 


HCH6571A    i-H   ao  ttL92-B£t   Horizontal -5 can   CR«*  ■elect) 
character  generator  with  ahLfced  characters T      It 
contains   128   ckar acti-rs   In  a    7X9  inotrLjt,   ami   luia    ttarj 
capability  of  shifting  certain  characteri    Chat  nom- 
all-    extend  b*lou  the  ba&^LLoe,  such  a*   Jtl.StP  *"** 
a.     A  ?*eLc  a&dresa  code    La  it&ed   to  aelcct   una   of 

characters. 
Feature*?; 

.Static  uperetlan 

.TTI.  coopaOiiifHty 

.CMOS    cucpaX ability    (5V) 

.Shifted   eha racier  Scarpa  tail  lity 

.Includes  Greek  alphabet 

,Ha*laua»  access    tine  =50Qn5 
(Se<   article   is  March   '77   t«aue  of  73  Magazine  for 
appU^ati^i^    Including  TV-C«puter    interface) 

flQw :  5  TlA  ■  ■  *  ■   ....  ■■+*#.**■#»**  +  #■¥-----*--«--■■*-*       -  T  a  T 
Spt*  Cla  4  #  *  »  «  a  ■ ._--*■-■----.  ■a***a**Baa#ap<»      *  t  ■  >^J 


MM532Q  TV  SYNC  GENERATOR  IX. 

Generate  oil  the  sync  pulses  necessary  for  ccanara  or  video 

termimLs,    Use  with  MCM6571 A  in  the  r«'-CdrnpuTef  intor- 

Specs. . * , . . . . ..  - .  oOc 


7  SEGMENT  TO  BO>  DECODER.  OS  JS  IT  ENCODE 
Think  about  it —  how  many  times,  he-*  you  seen  an  appJI* 

3ft  W  device  with  7  legtaent  T^pdoMt  if  only  you  hod 
the  output  In  BCD?  Calculators,  docks,  timeri  o^d  the 
like  con  now  he  read  into  your  mim'pute'  with  ■nirlmum 
conversion  Hassel,  CMOS  for  Fo*  po*er  drain.  Latched, 

F*M74C915N...iEpInDlP.. 52.99 


3  Level  Wtro  Wrap    Gold 


1-9 

10-24 

25-100 

SKT-I4O0 

.38 

,3? 

♦36 

1600 

.42 

.41 

,40 

1800 

•73 

.65 

.59 

2400 

1.00 

♦91 

.83 

4000 

L69 

1,4 

1.37 

-^.. 


PREST  RIPPED  WIRE  WRAP  WIRE 

Hlejioit  qutrilfhjr  30  fftt.   Kynor  Emulated  illver  plated  wire  For 
wrapping  .    Stripped  I"  on  both  end*,    indicated  lengths  are 
lengths  of  I  mu  Id  ted  portion.      Packed  100  per  sturdy  plastic 
viol  or  1000  per  paly  bog,    Compnr*  our  price*  I  j  i.  Available 

in  Block,    Red>   Ye  I  la*  and   Green.      Statu  emlor  deiired. 


NEW  BOOK 


1977  IC  MASTER.  Latest  edition  of  this  clastic  reference  work 
I  has  1263  poges  of  tech  meal  data,  cross-references,  second 
source  listings,  index  of  oval  lob!*  flOo I i cation  note*  from  the 
guys  who  make  the  port*  I  A  free  up-dote  se  vie*  card  to  help 
keep  your  copy  current  is  included,  beautifully  bound  in  hard 
caver  leather  stained  jacket.  Want  IC  Info  ?  Hem  'Hi*,. , . 
!l977  IC  MASTER.  A  include*  pipping  In  USA),,,,  ,,..S3B.8o 


PROFESSIONAL  TEMPLATES -LOG EC  SiMOLS-Stand  HI  LB  I- 
J  /h  S  i  re .  .......... ...........,.r  i->  ,■.->!  i  .lij.jlj 

1/2  Siae ...... (t-itndy  *hlTi    pocket  iUo) 5":    ! 


CflBp  u  c.  c  r 


duil  i 


■  .-.■■■ 1 1  i .  ■ 


Length  Price  p«r  rufae  of  100 

ih  si.4a  rv/v^30vc-ri 

l*  SI  .60  (WW30VC-Z) 

4"  Sl.85{WW30VC-4» 

S2.20  WW30VC-6) 


Price  per  bog  of  1000 
SI  1. 64  f*WW3QBK-ll 
SI 2,80  f*ww30BK-2t 
SI  4.  SO  r*YAV30BK-41 
ST7,60(*WW308»C-61 


ROUS  OF  WIRE  SAME  AS  ABOVE  (30  pa,  KYNAP> 
I00F^,„S2,95      500ft,...SS.95    »000ff .  ..S14.95 

WRAP  WIR£  SPECIAL  FOR  AUGUST 

Special  pur  chow  of  quality  KVNAR  intuloted  30  go.  wir« 
brlngt  you  0  root  bargain  in  pre-tl'ipoed  wrapping  wire?. 
Available  In  blue  color  only.   I"  and  2"  insulation  only, 

t"  imutoiion,  blue,  bag  oH 00  piece*. S.99 

2    imulotion,  blue,  bagel  100 pieces .....SI.  19 

^  CARE  IC  INTERCONNECTS 


SINGLE  END 


Length 


100  PIN  MINICOMPUTER  PC  CONNECTORS 
2X50  with   .125*  spacing.  Solder  toil  or  wrap  terminal*,  by  T(. 
PCC-fQOST  fiotder)....S4,99  PCC-I0QVAV„„  S4-99   4,'S17,7S 

ncKencs  son  i  sebtes  tt 

These   quality   unit»  are    tallrt   attd   tiMVc    greater    t^n 
out    capability   than   acaiodard   TTL.      Ftoai  a   §LanL   fac 

-      change-ove*  y™  get  rt*l  bargain  price*.  All 
are   boutc  rtiaabcr^d,    but  ve   provide  a   re/erence  and 
pin -out  sheet. 

V88rJA..,Quad«2    Input   HMD  get* i/f  1 .00 

sea22A...p^i    J -I  aaater/aLave  F/F... i/5!,«o 

5A..,Quad  2*lrieiiL   NCK  tate.  .......  t  ..  .a/5  L  ,00 

S8o*Wir\.._h>m  Inverter.. ...o/SI.OO 

S3202A...I0  bit    "D*  type   fra;  later. ...,.,.  „.   41,2i 


36' 


...... 


*  •  *  i . . 


2.B7  2,97 
3,13  3.74 
4.75     4,94 


The   following 

Iteaa  mj9   avalLahte   In    lam* 

Oiianr  .           1 

EhraLei 

or  ■aaufacturet    icouLry   la   inviifd. 

. 

.  !t?* 

§ **1 1  ch  on  re^  la. .  *  , .  ....*...<■ 

..10/1! 

tH753*. 

.   *.2t 

- r ,      * m     Lfiic r ■  ■  ■  ............ 

*l 

.  .    •  .  ..  . 

a  w/aockec 

51 

.    19V, 

J  J*  r        ^Pl      L.Ga1C  I   j    |a|a,aa4*fla**#-t4 

..  s/ii 

-*23 

Qmd 

tli   ipeed    OTK  trana later   is   14 

pin  QTF 

f    iClL^fc 

.      Si»i  J                 [Oterota  KPQ: 

7AHCKC      5*  i?AXliEJ_E   ^EC?TUtT10« 

!•*"  at    laac,    a   high  cm-rent   adjnetable    rcguLator. 
Sase   iiis^le  circvitry  as  toe  ponuLar  T^GKC       Reeda 
only  cue  external  resist  jt=   t-?  proftraa  Co  any  velt- 
belveen  +5   and    ^CtV    ?    =iA   output. 

Spec  .  ,.,,....,..... ... .....     .....       ,10 

I  N5393    200V,    1  ,5A  Diode.     Sturdy  replacement 

I N4003  al  a  good  javingi , , , ,  1 5/S1 

fTER  DTL  *C.    Uieful  and  economical  leplaoementl 
for  7404  where  you  cWt  need  the  speed.  Hovle  e>urkad, 
*0027  i  DM936NK SPECIAL 6/S1 .00 

Japanese  TronsJvtor.    Special  buy  on  Hitachi  2S&367  bringi 
you  a  bargain  on  this  popular  part.    2SB367,  »*■•••*,*) 


Geimanium  Power  TransUtor.    Delco  house  numbered  replacej 
mem  for  ECG1Q5.    P* moved  from  new  ai*emblla*  ot  root  bar* 
gain  price.    '251M-1.    f EC G- 1 051 - 11  -00| 

aOOV,  3  A  BRIDGE  RECTI F1EF- 

J"  hejwgonol  mrjint  fackei  *iud  mounl  with  2"  »tob-on  wha 

terminals.  *KBS06..{  Mfd.  by  G.I.  ) B9t| 


MC14^T2VP  Universal  Modem  Chip  . 


■      ■      r     *     ■ 


. ..  $16.95 


"COOK  BOOKS" 

Tlio  latnous  Howard  Sams  "Cook  Book"  saries  tails  you  wfiol 
•  nil  haw  Tn  a  broad  range  of  5uh]ext5.    Probably  the  most 
widely  referenced  works  in  their    fin-Ids. 
Prices  quoted  include  shipping  (U.S.  only) 

TTL  Cookbook*.*..... .,,.,, 32B  paggi S9.95 

Active  Filter  Cookbook '222  page.. ....  . .  Si  5.95 

CMOS  Cookbook,.... 402  pages, .  .,,.„  SI0.95 

IC  OP  AMP  Cookbook 579  pages 414.25 

TV  Typewriter  Cctokbaok.  .,.,250  pages...... . .  $10,95 

MCI44TI    BIT  RATE  GENERATOR. 
Single  chip   for  generating  selectable   frequencini  for  equiol 
ment  In  data  eamcnunicaridns  such  am  TTYt  ortntartr    CRTt[ 
of  microprocesson.      Generate*  M  different  Standard     bit 
rate$  which    are  multiplied   under  external    control1    ro      IX, 
BX*    16X  or  64X  initial   value.      Operates   bom  tingle   -5 
volt  wppK  .       MC1441I..... ., $IU9fl| 

[ 4  pagei  of  data ...........    ........... 

Crystal   For  rHe  above....... ..., $4.9 


.     ..=_i ±r.    l0OS\4f  fa****  •  5  Coin# 

e  up  Da  35  Om*  v-  • 

•  1„  >  IDOOiJoiHn 

*  in<f«  **i?i  -  itjd. 

*  SjawSMd  K  S«rji.  CMOS  OtJUjua-Di  ■<*»  0>*  U.  P+m 

Sdwrjnt.  rjrjjo 

•  *<k  5dpp.^  ^-w  # 

MCI  4433  SINGLE  CHIP  £  DIGIT  A/D 
Single  chip  combine*  lineor  and  CMOS  digital  t->  bnnq  you 
the  jimplest  yet  DVM approach .  fiequiring  only  4  external 
passive  parts,  |4wi  i-_&sy5t«M  gives  you-  Auto  polarity,  auto 
xetOj  iinole  .oltage  reference ,  6  »W  opetation#  Overronge, ' 
tandafrange  xtgna!i:p  ?5  conversioni  per  second  and  .05^    - 
\    co^*»t  accuracy  I     1 00  toV  retoJ ution ,     24  Pin  OlP. 

MC14433P ..with  spec*.... 519,55 


tRi-tek,  inc 

^si2  noRTh  43 d 6  Avenue, 
phone  «03  -  931 -com 


We  ©ay  wrfece  iltipo>ea  on  all   orden  a»er   510  US,    515  for*  p     n  US  fundi. 
Pteav    add  mxttt    'Of  *int  clan  or  air  moil.    Excess  will  be  refunded.   Orders 
under    510,  odd   $T  handling.   Pleeie  odd  5Qs  intotonce.   Masrer  chotg*  e«d 
frank   America  cards  welcome,    i  £20  minimum)*   Telephone  orders  may  be  placed 
10AM  10  5 -30PM  daily,    Won  thru  Fri.     Coll  602-931-4528.   Check  reader 
service  cord  Of  send  stamp  Got  out  latest  flyers  packed  with  new  and  ne^lus 
electronic  coeoonents . 


ALDELCO  ELECTRONIC  CENTER  NOW  OPENl 

Kits,  Books,  Boards,  Magazines.  Special  2L02LI  8  for  $17.50,  SOflOA  CPU  Chip  $19.95.  We  stock  OR  Battery  Operated  Wire  Tool 
$54.95.  OK  Hand  Wire  Wrapped  Tool  $5.95.  7400  ICs  CMOS,  Timer*  PLL's  IC  Sockets.  All  kinds  of  transistors,  rectifiers  and  diodes.  Plus 
other  electronic  parts. 

Add  5%  for  shipping.  Minimum  order  $  J  0.00  Out  of  USA  send  certified  check  or  money  order,  include  shipping  cosrs. 

BUILD  THE  W7BBX  PROGRAMMABLE  KEYER.  SOLID  STATE  PARTS  WITH  IC  SOCKETS  $42.00.  WE  CAN  SUPPLY  THE  FOUR  PC 
BOARDS  AND  COMPREHENSIVE  CONSTRUCTION  MANUAL  -  ALL  FOR  ONLY  $29,95. 


AL  and  PHIL  say: 

If  you're  in  our  neighborhood  DROP  IN  and  say  Hello.  If  you're  too  far  away  to  visit,  give  us  a  phone  call  at  516  378-4555r  and  we'll  be  glad  to 
take  your  order  over  the  phone.  We  have  Master  Charge  and  BankAmericard.  Orders  can  also  be  sent  COD,  either  UPS  or  U.S.  Mail.  Store  hours 
are  9:30  AM  to  5:00  PM,  Monday  to  Saturday.  Wednesday  evenings  till  9:00  PM.  Give  us  a  try.  You'll  Jike  our  friendly  service  but  more  than 
that  you'll  enjoy  Aldelco  Quality  in  everything  we  sell.  Want  our  catalog  quickly?  Send  a  first  class  stamp.  If  you're  not  in  a  rush,  circle  the 
reader  service  card  in  the  back  of  the  magazine. 


-22  PVC  Stranded  hook  upwire 
50*  roll  .,**,,.,,.*  ^ .., .  $1 .00 

OK  Wire  Hand  Tool 

WSU30 ...,.,.5,95 

WSU30M  (modified  wrap)  ,  6.95 
Battery  operated  wire  wrap  tool 
BWB30  Wraps  =30  wire  34.95 
New!    Model  BW  2628.  Wraps 

*26  +  ^28  wire S39.95 

Batteries  not  included. 

•  RECTIFIERS 

2  amp  1000  volt  10  for  $1.00 
2  amp  1500  volt  .5  for  1.00 


10  amp  stud  50  volt 

,  1,50 

10  amp  stud  600  volt 

.4.50 

40  amp  stud  50  volt 

.  1.20 

40  amp  stud  750  volt 

.2.05 

BRIDGES 

2  amp  to  5.  50  volt . 

■      hi.  sJ  -J 

2  amp  to  5.  200  volt 

■      .      .     tVV 

2  amp  to  5*  600  volt 

.1.25 

3  amp,  50  volt    .... 

. .  .  ,50 

3  amp.  400  volt   .  .  . 

. .  1,10 

25  amp.  200  volt   .  . 

.,  1.50 

25  amp.  600  volt  . ,  , 

.  5.50 

25  amp,  1000  volt   . 

, .  8.50 

2N6103     to     220 

plastic 

power  transistor  75  watts 

16  amps . .  .only  S9ri 

•  ALDELCO  BOOKSHELF 

Howard  W.  Sams  Books 

TTL  Cookbook 

$8.95 

CMOS  Cookbook 

9.95 

IC  Timer  Cookbook 

9.95 

TV  Typewriter 

Cookbook 

9.95 

Microcomputer  Primer 

7.95 

How  to  Buy  &  Use 

Microcomputers 

9.95 

idd  SI. DO  ptr  batik  order  tor 

ihippnq 

•  FETS 

40673  ......... 

1,55 

MPF102 

..55 

2IM3819 

,,35 

tlHO^J*           F       .»..       +       .       , 

..50 

2N5458 

..50 

2N5459  

.  .55 

2N5485  ........ 

.JO 

•  DARLINGTON 

MPSA  13 

.80 

MPSA  14 

40 

2W5306  . . . 

.50 

•     SCR 

C  1Q6A  

..55 

C  106B    ... 

..65 

C122B    

..85 

ALD  14  T03  power 
transistor  15  amps  re- 
places GE  14  ECG  130 
•  HEP  S  7004  only 
S2.49 

AL0  20  general  pur- 
pose transistor  NPN  to 
18  replaces  GE  20  • 
ECG  123A  •  HEP  S 
3001  only  49* 

ALD  48  general  pur- 
pose transistor  to  92 
replaces  GE  48  ECG 
159  •HEPS0019only 
59* 

•  RECTIFIERS 

Special 

2  AMP  50  volts 

20  for  St. 00 

NOW  AVAILABLE 

6  AMP  100  VOLT 

RECTIFIER    ...     .69 


w 


ZENERS 

1K7*fiT*m7S9                 '•      ".. 

IH4tt8talM764      twn 

n 

IP*S333tg1H537B      bmii 

Z  10 

!N?570tQ  lH30fo      TO  Mil 

1*0 

1*3305  id  1*3340      M  wjt i 

4  75 

AL21SIGEZ15I 

S4.5U 

AL  71B1GE  2161 

. .  7.95 

warn 

99 

2*3304  Qi  7.  N3906 

25 

7N549Gn.  7NG10& 

70 

NUE34Q(2N56&Sf 

1  10 

741  ar709  MPmOlP 

...25 

555  Timer   . 

1.80 

&56  Dual  ttb 

1  50 

1N9U-1N414B 

15  1m  .93 

1  N^4  U'JSO  ING4 

10  fof  .99 

CA3D23Di1   Amp 

1  5Q 

■JD€0  CMOS 

2.  DO 

LM309KUoitfl^ 

l  fQ 

MJ30& 

720 

5313  Clock  D*p 

3.95 

5314  Eta*  Chip 

450 

I7S73 

335 

PNS103 

n 

LM709  at  741  MmOlPOp 

Ajnfl  .._..« 

LM741CS  TQSQfl  Amp 

45 

14  or  1G  Pin  iCSouki 

30 

RF  DEVICES 

7N3375  3W4O0MHI 

Sfijfl 

?N38SE  m  400  MH: 

1  15 

2NHE9  3\V17SMHf 

4  75 

2N55SO  !0W  175  MM; 

7  80 

2N55S1  25W  175  MM/ 

10,95 

2SC5T7 

3.95 

2SC12Z6  . 

1.25 

2N6QB0  4Wl?t>MH.* 

..    .5.40 

ZW6081  15W  175  MH,1 

.345 

2N60S7  2BWI75MH/ 

10.M 

2NGOB3  3DW  175  MHf 

1 2.30 

ZN6GB4  4QW175MH/ 

IS  30 

7SC13Q6 

4  30 

2SC1307 

5  75 

2N2875 

jpeciai  1095 

ALDELCO 

KITS 

#26    RIBBON   CABLE 
Solid  colors 

14  Strand .25  ft 

20  Strand 45  ft 

26  Strand 50  ft 

40  Strand 90  ft 

50  Strand 1 .00  ft 

•  NEW   IMPROVED 

ALARM      CLOCK 

Digital  alarm  dock  •  Sjx  big  .5  display  LEDs 

•  New  on  board  AC  Transformer  •  12  Hour 
format  with  24  hour  Alarm  •  Snooze 
Feature  •  Elapsed  lime  indicator. 

A  natural  for  cars,  campers  and  mobile 
homes.  Use  on  12  volt  dc  with  optional 
crystal  time  base  (not  including  cabinet) 

S  19,95 

•  CRYSTAL  TIME  BASE  KIT  $4.95 

Optional  cabinet  -  in  simulated  walnut  grain 

or  black  leather    *>»»>:>«  $4.95 

Plastic  cabinets  -  blue,  black,  white  or  smoke 

$3.95 
Red  clock  filters  . . «  .  ♦ S.60 

12  or  24  hour  DIGITAL  CLOCK  KIT  uses  .5 
display  LED.  8314  dock  chip  fits  our  stan- 
dard cabinet.  Freeze  feature Si  8.95 


NOW 


•{kxtss  wissij  V 


2  Dual  Digital 
12-24  hour  clock  kits 

MODEL  ALD4 

Sut  big  .5  display  LED*  in  an  Attractive  black  plan  it  cabinet  with  i  red 
front  filter.  Great  fpr  a  ham  or  broadcast  station.  Sal  on*  clock  \o  GMT 
tha  other  to  1c cat  lima.  Or  hava  a  24  hour  formal  on  orm  clock  and  12 
hour  on  Ihe  other.  Free;*  feitura  Isis  the  clock  he  sat  to  ihi  wcond 
Each  clock  ii  oonUollad  aeperiialv-  Csblnai  meumi  254"  x  4>i"  x 
9!«".  Complete  Kit  £44.95. 

MODEL  ALOT: 

Four   bright  ,3  niMia  tuba  display.  Cab  in  at   it  an  *  I  lr  active  deep  blue 

including  front  filter.  Wilt  drlpliy  feconds  at  the  puih  of  a  notion.  An 

au«l  to   jnv  station.  Cabinet   iui   is  2Y*"  x   3"   *  9%'".  Complate  Kit 

$34,95. 


7400  SERIES 

7400  . 

IS 

7476  . 

7401   . 

13 

7480 

7402  . 

■•*■*-   -^CU 

74B2 

7403 

.  *    .  -20 

746S 

7404  . 

25 

7466  . 

7405  . 

■      ■      r     t     t      f£J 

7469  . 

7406  . 

,45 

7490 

7407  . 

.  .  .49 

7492  . 

7408  . 

.  .  .  .  .  .25 

7493  . 

7410  . 

.20 

7494 

7411 

30 

7495 

7413  . 

a  a  «  m  m    »Ow 

7496 

7414  . 

70 

74100 

7416  - 

a    b   *    ■   a    «^3 

74104 

7417  - 

-"« 

74105 

7420  . 

25 

74107 

7«1  . 

.  .  .  *  ,h40 

74121 

7425  . 

45 

74122 

7427  . 

■  ii  ■  *  i"U 

74123 

7430  . 

20 

74125 

7432  . 

32 

74141 

7437  . 

.50 

74145 

7438  . 

i  ii  i  1  .Up 

74146 

7444  . 

...  V10 

74150 

744S  - 

1  10 

74151 

7446  . 

*  *  *  ,  1 .45 

74153 

7447  . 

90 

■    >    ■   -i-  -      ■  ■"** 

74154 

f  **»cJ 

■    ■  -    •     '■'-* 

74155 

7450  . 

^0 

74156 

7461 

JD 

74157 

7453  . 

2U 

74160 

7454  . 

-20 

74161 

74$0  , 

20 

74162 

7470  . 

45 

74164 

50 

50 
1.75 
1.15 

.  45 
2  49 


80 

80 

.95 

.90 

.85 
1.25 

45 

.M 

.    50 

.  .55 

60 

.  ,  ,  ,  1  -06 
.  .  .65 
.  1.25 

1.25 
■  2.25 
.  1  10 
.  1  00 

1  35 
,170 

l  35 

1  35 

1 


74177  . 

741  BO 

741B1 

74182   . 

74191 

74192 

74193 

74194   . 

74196 

74199 

74283 


1.35 
.  SS 
3.75 
.  75 
1.50 
1.50 
1.45 
1.45 
1,25 
2  25 
2.25 


74LS  SERIES 


1.35 
1.45 
1.50 
1.70 


74LSO0 
74LS02  . 
74LS04  . 
74LSOB  . 
74LS10  ; 
74LS11 
74LS20  , 
74LS21  . 
74LS22  . 
74LS30  . 
74LS37  . 
74LS38  . 
74LS74  . 
74LS90  . 
74LS93  . 
74LS113 
74LS114 
74LS132 
74L5136 
74LS139 
74  LSI  51 


.  .39 
.  .39 
.  .45 
.  .39 
.   39 

-39 
..39 
.  .39 
.  .39 
.  .39 

.45 
.  .45 
.  .65 
.  J95 
.  :95 
79 

.65 

1.55 

45 

45 

1.55 


74LS153 
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74LS155  . 

.  1.55 

74LS160  . 

,2.25 

74LS161 

.225 

74LS163  . 

2  25 

74LS169 

.2.25 

74LS173 

.1.95 

74LS175 

.1.95 

74LS1SO 

.  2,60 

74LS191 

2.85 

74LS193 

2.85 

74LS19S  . 

2.00 

74LS196  . 

2.00 

74LS157 

,  1.75 

74LS257  , 

.  1  75 

74 L S365  . 

.  1.75 

74LS366 

.  1.75 

74LS3B8  , 

.  1.75 

74LS390  . 

.3.75 

74H  SERIES 

74HOO.  .. 

.  ,  .33 

74M01  .  .  . 

.  ..35 

74H04  .  .  . 

.  ..31 

74K10  .  .  . 

.  ..33 

74H21  .  .. 

. .   jJ 

74H3D  .  .  . 

...33 

74M40  .  . . 

.     33 

7 4S  SERIES 

74S04  .  .  . 

.  .  45 

74S40  -  -  - 

30 

74S153  . 

2.25 

74S158  .. 

.200 

74S175  .. 

.2,25 

Aldelco  presents  a 


Wi^y 


Frequency  Counter  and  digital  clock  kit  in  one  cabinet 


12  or  24  hour 

digital  clock 

Six  ,3di5plov  LEDS 


Frequency  counter 

typical  100  Hi  lo  40  MHz 

accuracy  ,000  e% 

Switchable  from  counter  to  clock.  Clock  maintains  time 
while  fraquencv  counter  is  in  use.  Can  be  wired  for  either  4 
or  6  digit  clock.  Small  size  makes  attractive  unit  for  auto  or 
boat.  Operates  on  12  volt  DC.  Plug  in  power  supply  is 
available  for  110  volt  AC  use.  Comes  complete  with 
instructions.     Cabinet     and     all     parts     assembled     unit    .  .  . 

$139.95.  Optional  110  volt  AC  supply $5,95 

Kit  only $99.95 


■+  » • 


VARIABLE  POWER  SUPPLIES 

PS-5  5-1  5  voil  dc  600  mA     

PS-1 2  1  2^28  wolt  dc  600  mA    

Add  Si  .00  per  kit  shipping 


Frequency    counter    krt   wrth   memory    similar  to  above  but 
without  digital  clock     ..».,..........*..,..«,.  .$99.95. 


$6.95 
$6.95 


Assembled  unit  .....  . 

110  V  ac  power  supply 


... 


.  .  .  .  $139.95 


AUDELCO 


2281A  BABYLON  TURNPIKE,  MERRICK  NY  11566 

516*378  4555 


A2 
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S.D.  SALES  CO.  po. box 28810  -a  dallas, texas 75228 


*  Imsai  -  Altair  ffA"  Compatible  Kits  * 
Z-80  CPU  KIT  COMPLETE  -  $149.  kit 

Z-80  Chip  &  Manual  $49.95  Z-80  Manual  -  $7.50  Separately 

Frtim  the  sama  paopla  who  brought  you  the  $39.95  4K  HAM  Kit.  We  mm  not  thu  lirsl  lo  introduce  in  Imsai/ Altair  com  pal  ibis  Z^BO  Card,  but  we  do  feel  that  our*  hai  tha  bast  deafyn  and 
quality  for  Iha  lawatt  price  1 

The  advance  iiAtufoi  of  thi  Z-80  uch  at  en  expanded  tat  of  158  instruction*,  B080A  to  rlware  compatibility,,  and  apnmtion  from  a  single  BVDC  impply,  are  aO  well  known.  What  makai  pur  card 
different  is  tha  extra  caro  MB  Took  in  tha  hardwnr a  deilkpn.  The  CPU  card  will  jiluunyi  slop  on  an  M1  slate.  We  Jilau  generate  TRUE  SYNC  on  curd,  to  Lniura  that  the  rest  of  your  lyttem  function* 

properly.  Dynamic  memory  refresh  and  NNII  *Ke  brought  out  for  vcnir  Use.  fjnliavft  it  or  notr  not  all  of  our  compnlitor*  have  aona  to  tha  extra  trnufala  of  doing  thl*. 

As  always  thl*  kit  Include*  all  parts,  elf  sockati,  and  complete  instructions  for  ou\r  of  assembly.  Because  of  our  pniit  BXpartBnca  with  our  4K  kit  W<  fUHHt  that  you  order  obtly.  All  ardors  will 

be  shipped:  on  a  etfict  fhel  coma  first  served  baiii,  Dealart  Inquiries  welcome  on  thli  Item,  Kit  includes  Zilog  Manuel  and  all  parti.  Kit  shipped  with  2   MHZ  crystals. 

the  whole    4K  LOW  POWER  RAM  BOARD  KIT 

WORKS 

$89.95 


Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power  static  21L02-1  500  m.  RAM'S.  Fully  buffered,  dras- 
tically reduced  power  consumption,  on  board  regulated,  all  sockets  and  parts  included.  Premium  quality  plated 
through  PC  Board.  For  250 n$  WAf'j &dd  $ fO.OO 


NEW!  DESIGN  CONSOLETTE  KIT  -  $89.95 

S.D.  Sales  announces  the  inexpensive  way  to  beat  the  wire  wrap  jungle,  Our  latest  kit  gives  you  124  soJdertess  quick  connect  terminals,  enough 
for  eight  16  pin  IC's  and  provides  50  x  8  common  buss  matrix.  Has  regulated  +5VDCand  +/-  tSVDC.  all  :it  I  AMP.  Voltage  regulation  at  100^. 
Also  includes  a  pulse  generator  variable  from  lOhz  to  SOmtu  mid  .01  sec.  to  LOO  nuiio  seconds.  Generator  output  is  +5V.  In  kit  form  only  and 
includes  all  parts,  sockets;  front  panel  measures  7%"xSV,  and  hardware,  case  not  available, 


CAR/BOAT  KIT 

$34.95 

'Matte  to  </m  Sou/ 


MUSICAL  HORN 

Muiicsl  Horn  Kit  for  cai .  boat,  or  horn*   Playi  any  tiina  from  Molart  IO  Lad  Zeppelin 
Change   tuna*  in  second*;  corn  pi  at  a  sohd  ttate  m\  act  ion  ms.  Standard  Or  CutlOm  tunaa 
available  at  SG.95  aach  \yoa  supply  ui  with  lha  ibeal  music  -  wl  tupply  electronic! 
fa*  your  favorite  tun*. J  On*  song  tuppHed  with  ortginel  order,  Standard  urnti  avail 
adt*     DIXI€  -  EVES  OF  TEXAS  -  ON  WISCONSIN  -  YANKEE  DODDLE  DANDY 
-  NOTRE   DAME    FIGHT  SONG   -  PINK  PANTHER  -  AGGIE  WAR  SONG  -  AN 
CHORS  AWAY  -  NEVER  ON  SUNDAY   -  BRIDGE  OVER  RIVER  QLU  -  CANDY 
MAN 


HOME  KIT 

$26.90 

Horn*    kit   includn  speaker    which    ppar 
atas  front  your  door  hill .  Whan  door  ball 
is  pushad    your  livont*   tune   n  pLayad. 
Car  "boat  kit  DOES  NOT  include 
m.     U*ea    standard    Sohm    PM   m 
Allow  4  waaki  darivary  on  both  krti- 


JLmited  £uMttfqf  m 

$9.95  wt    = 


6  DIGIT  ALARM  CLOCK  KIT 


a  fantastic  k>1  even  batter    nedeiajpiaaJ  to  take  advinfag*  o*  tha  latest  adwancn  in  IC  technology,  Fa*tur«:  Litronut  Dual  %"  display*. 

clock  chip,  tingt*  I.C.  laajment  drnrtt,  SCR  difii  driver*.  Greatly  simplified  comtruciron.  Mora  reliable  and  aaaiat  to  build.  Kit  includes,  all 

{Bxcapi  caaat   For  PC  board  add  S3O0.  AC  XFMR  add  St -SO.  Do  noi  canfuva  widi  Non-AUfim  kits  toad  by  our  competition !  Elimmai* 

avoid  1h«Sai4f  MEWt  WITH  JUMBO  LED  READOUTS! 


luDGMFQ 

Filter  Caoi 
Ratao    35    wvd<]    up- 
right    sty  l«     wllrt     PC 
lead  I.  IVTOlL  popular  val- 
ue Tor  hobby  I  its. 


4/S1.00 


SLIDE  SWITCH 

Astortrnant 
Our  twst  seller,  includa> 
miniature  a  no  stand  and 
■lie*,   jingle  and  mujn* 
position  unlti.  am  niw. 


12/S1.00 


POWER 

RESISTOR 

15  OHM 

2SW 

BY 

CLA^OSTAT 

75C  ea. 


AMD-1702A 

FACTORY  PRIME  UNITS!  BRAND  NEW! 
1,5  MjcroSeconds  Access  Time. 

10/$40.  $4.95  ea. 


RESISTOR 
ASSORTMENT 

%Vi  b%  a  10%  PC 
liwfi,  A  good  mix  of 
valueif         Special  I 


200/$2. 


P.C.  LEAD 

DIODES 

1N414B/1N914 

100/$2 

1N40M-1A 
100  PIV 

40/$1. 


* 


• 


3.579545 

MHZ  Tim* 
CfYftii 
S1.25 


28  PIN  SOCKETS 
3  for  Si. 00 


fflO^ 


IC  s  from  XEROX 


1402  A  Shift  Regulator  -  50c 
(V1H0025CN  -  55c 


M0U 
7402 


9c 
9c 


7404  -  9c 

7406  -lie 

7407  -lie 
7410-  9c 
7416  -13c 
7420  -  9c 


7430       9c 
7440  -   9c 

7437  -10c 

7438  -10c 
7451  -  9c 

7474  -16c 

7475  -24c 
7486  -16c 


7493 
741  21 
741  23 
74151 
74155 
74193 
8233  - 
Intel  - 


26c 
-22c 
-32c 
-  9c 
-22c 
-35c 
35c 
1302 


45c 


11,000  MFD 

50WVDC 

Cornputrr  Gride  Cop 

S3. 00  each 


39  MFD 
10  V  Mallory 

Electrolytic 
15  for  £1. 00 


Ju»!  received  a  good 
mined  lol  of  National 
TO -9 2  plastic  trimis* 
ton.  FNP  Sl  NPN,  evan 
a  fiw  FET'b.  40.50% 
yield.     Untested    Asst, 


500/$3. 


DISC  CAP 
ASSORTMENT 
P.C.  Leeds.  At  least 
TO  different  values, 
Include!  .001,  .01,  .05 
pint  cither  standard 
vftlueii 

60/S1.00 


FACTORY  PRIME! 
21L02-1 

Not  only  are  oar  RAM'S  tartar  than  a  tpeedifm  bullet  hat  Hiay 
are  flow  vary  low  poorer.  We  ate  ptaawad  to  Offer  prime  new 
21102-1  Low  Power  and  Super  Fast  RANTi.  AHows  you  to 
STRETCH  y«if  poww  supply  farther  end  al  tha  umi  lima 
ttM  wait  Ifghl  off  I 

500ns  8/$12.95 
250ns  8/$15.95 


MOS  6  DIGIT 
UP/DOWN  COUNTER 

AQ  PIN  DIP.  Everything  you  euer  wen  ted  in  a  counter  chip.  Featuree:  Direct  LED  tagmant  drive, 
eingla  power  »upply  \\%  VDC  TVPE3.  \\%  decadet  up/down,  pra  loadable  counter,  soparate  pra' 
loadable  cornpara  register  with  compare  out-put.  BCD  and  seven  taamant  output!.  Internal  iun 
oiciliator.  CMOS  compatible,  leading  raro  blanking,  1MHZ.  count  Input  frequency. 

$12.95   Zukutl   $12.95 


CALL  IN  YOUR  BANK^ 
AMERICARO  OR  MASTER 
CHARGE  ORDER  IN  ON  OUR 
CONTINENTAL  UNITED  STATES 
TOLL  FREE  WATTS  LINE: 


c 


c 


1-BD0-527-34BD 

Texas  Resident*  Call  Collect: 

214/271-0022 


TERMS: 

Gtmattfeef 


NO  COD'S.  TEXAS  RESIDENTS 
ADD  5%  SALES  TAX.  ADD  5% 
OF  ORDER  FOR  POSTAGE  & 
HANDLING.  ORDERS  UNDER 
SI  0.00  ADD  75c,  FOREIGN 
ORDERS  -  US.  FUNDS  ONLY" 


Orders  over  $15.  -  Choose  $1.  FREE  MERCHANDISE! 


S2 
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ofS***'* 


a//Osr 


It's  Toll  Free... So  Dial  Away! 


• 


t 


for  the  famous 


HAM-KEYS 


*£* 


rtm 


Mode!  HK-1 

•  Dual-lever  squeeze  paddle 

•  Use  with  HK-5  or  any 
efectronic  keyer 

•  Heavy  base  with  non-slip 
rubber  feet 

•  Paddles  reversible  for  wide- 


or  close- 
finger 

spacing 


29 


Model  HK-4 


Combination  of  HK-1  arid  HK-3 
on  same  base 


44 


TernrnnaJs.  red  or  black,  £  75  each 


*  Base  only 
with  rubber  feel  §1  2.00 


Navy  type  knob  only  $2.75 


Model  HK-2 

*  Same  as  HK-1.  less  base  for 

incorporation  in  own  keyer 


19 


Model  HK-3 

»  Defuxe  straight  key 

*  Heavy  base       no  need  to 
attach  lo  desk 

*  Velvet  smoolh  action 


Model  HK-3A 

•  Same  as  above 
less  base  $9.95 


s16 


ModeiHK-5 
Electronic  Keyer 

•  latnbJC  Circuit  for  squeeze 
keying 

•  Self-completing  dots  and 
dashes 

•  Dot  memory 


Battery  operated  with  provision 
for  external  power 


*  Built-in  side-tone  monitor 

*  Speed,  volume  tone  and  weight  controls 
■  Grid  block  or  direct  keying 

*  For  use  with  external  paddle. 
such  as  HK-1 


69 


FOR  NEWOR  USED 
AMATEUR  RADIO 

GEAR  ,  .  .  we're  specialists 
and  carry  in  stock  most  of  the 
famous-brand  lines.  Or.  we  will 
talk  trade. 


FOR  FAST,  DOOR- 
STEP DELI  VERY 

give  us  a  call.  You'll  be  amazed; 
for  we   guarantee   well   ship 
your  equipment  the  same  day. 
Plus,  most  shipments  are  PRE 
PAID 


TO  SAVE  MONEY 

. . ,  join  thousands  of  our  satis 
tied  customers  who  buy  from 
us  as  easily  as  from  their  local 
supplier    So,  remember  your 
call  is  Toll  Free 


We  welcome  your  Master  Charge  or  Bank  Americard 

HAM  RADIO  CENTER  ,  INC. 

8340-42  Olive  Blvd.     P.O.  Box  28271      St.  Louis.  MO  63132 
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DIQDES/ZENERS 

SOCKETS/BRIDGES 

TRANSISTORS,  LEDS,  etc. 

1N914 

lOOv 

1 0mA           .05 

&-pin       pcb       .25       ww 

.45 

2N2222       NPN 

.15 

1N4004 

400v 

1A 

.08 

14-pin       pcb       .25       ww 

,40 

2N2907       PNP 

.15 

1N40O5 

600v 

1A 

.08 

16-pin       pcb       .25       ww 

.40 

2N3740       PNP      1A         60v 

.25 

1N40G7 

10OOv 

1A 

.15 

18-pin       pcb        .25        ww 

.75 

2N3906       PNP 

.10 

1N4148 

75v 

1 0rn  A          .03 

22-pin       pcb       .45       ww 

1,25 

2N3054       NPN 

.35 

1N753A 

6.2v 

I 

.25 

24-pin       pcb       .35       ww 

1.25 

2N3055       NPN      15A      60v 

,50 

1N758A 

lOv 

z 

.25 

28-pin       pcb       .35       ww 

1.45 

T1P125       PNP      Darlington 

.35 

1N759A 

12v 

z 

.25 

40-pin       pcb       .50        ww 

1.95 

LED  Green,  Red,  Clear 

.15 

1N4733 
1 N5243 

5t1v 
13v 

2 
2 

.25 
.25 

Molex  pins     .01     To-3  Sockets 

t    ,25 

D.  L747       7  seg  5/8J 
XAN72        7segcorr 

"  high  corn-anode 
i -a  node 

1.95 

1.50 

1N5244B 

I4v 

1 

.25 

2  Amp  Bridge         100-prv 

1.20 

FND  359   Red  7  seg 

com -cathode 

1.25 

1N5245B 

15v 

£ 

.25 

25  Amp  Bridge       200-prv 

1.95 

C  MOS 

— 

T     T 

L      - 

4000 

.15 

7400 

.15 

7473             .25 

74176 

1.25 

74H72           .55 

74S133 

.45 

4001 

.20 

7401 

.15 

7474             .35 

74180 

.85 

74H101          .75 

74S140 

.75 

4002 

.20 

7402 

.20 

7475              ,35 

74181 

2.75 

74H103         ,75 

74S151 

.35 

4004 

3,95 

7403 

.20 

7476              .30 

74182 

.95 

74  HI  06         .95 

74S153 

.35 

4006 

1.20 

7404 

.15 

7480              MB 

74190 

1.75 

74S157 

.80 

4007 

,35 

7405 

.25 

7481               .75 

74191 

1.35 

74S158 

.35 

4008 

1.20 

7406 

.35 

7483              .95 

74192 

1.65 

74  LOO            .35 

74S194 

1.05 

4009 

,30 

7407 

.55 

7485              .95 

74193 

.85 

74L02            .35 

74S257(8123) 

.25 

4010 

,45 

7408 

.25 

7486              .30 

74194 

1.25 

74L03            .30 

4011 

.20 

7409 

.15 

7489            1.35 

74195 

.95 

74  L04            .35 

4012 

.20 

7410 

.10 

7490              ,55 

74196 

1.25 

74L10            ,35 

74LS00 

,45 

4013 

.40 

7411 

.25 

7491               .95 

74197 

1.25 

74L20           ,3S 

74LS01 

.45 

4014 

1,10 

7412 

.30 

7492               .95 

74198 

2.35 

74L30           .45 

74LS02 

.45 

4015 

.95 

7413 

-45 

7493               .40 

74221 

1,00 

74  L47          1 .95 

74LS04 

.45 

4016 

.35 

7414 

1,10 

7494             1.25 

74367 

.85 

74L51            .45 

74LS05 

.55 

4017 

1.10 

7416 

,25 

7495              ,60 

74L55           .65 

74  LS08 

.45 

4013 

1.10 

7417 

.40 

7496              .80 

74L72            .45 

74  LS09 

.45 

4019 

.70 

7420 

.15 

751 08A 

.35 

74L73            .40 

74  LSI  0 

.45 

4020 

,85 

7426 

.30 

75110 

.35 

74L74            ,45 

74LS11 

.45 

4021 

1.35 

7427 

•45 

74100          1.85        1 

75491 

.50 

74L75            ,55 

74  LS20 

.40 

4022 

.95 

7430 

.15 

74107            .35 

/  v^t?  *l 

,50 

74L93            .55 

74LS21 

.25 

4023 

.25 

7432 

.30 

74121             .35 

74  L 123          .55 

74LS22 

.25 

4024 

.75 

7437 

.35 

74122            .55 

74  LS32 

.40 

4025 

.35 

7438 

.35 

74123            .55 

74H00 

.25 

74  LS37 

.40 

4026 

1,95 

7440 

.25 

74125            .45 

74H01 

.25 

74SO0            .55 

74LS40 

.55 

4027 

.50 

7441 

1.15 

74126            .35 

74H04 

.25 

74S02            ,55 

74LS42 

1.75 

4028 

.95 

7442 

.55 

74132          1.35 

74H05 

.25 

74S03            ,40 

74LS51 

.65 

4030 

.35 

7443 

.85 

74141           1.00 

74H08 

.35 

74S04            .35 

74LS74 

.75 

4033 

1.95 

7444 

.45 

74150          1.00 

74H10 

.35 

74S05            .35 

74  LS86 

.75 

4034 

2,45 

7445 

.80 

74151             .75 

74H11 

.25 

74S08            .35 

74  LS90 

1.30 

4035 

1.25 

7446 

.96 

74153            .95 

74H15 

.30 

74S10            .35 

74LS93 

1,00 

4040 

1.35 

7447 

.95 

74154          1,05 

74H20 

.30 

74S11             .35 

74LS107 

.95 

4041 

.69 

7448 

.95 

74156          1.15 

74H21 

.25 

74S20            .35 

74  LSI  23 

1.00 

4042 

.95 

7450 

.25 

74157            .65 

74H22 

.40 

74S40            .25 

74  LSI  51 

.75 

4043 

1.25 

7451 

.25 

74161             .85 

74H30 

.25 

74S50            .25        j 

74LS153 

1.20 

4044 

.95 

■    *  ■•J  %j 

.20 

74163            .95 

74H40 

.25 

74S51            .45 

74LS157 

.85 

4046 

1.50 

7454 

.25 

74164            .60 

74H50 

.25 

74S64            ,25 

74LS164 

1.90 

4049 

.80 

7460 

,40 

74165          1.50 

74H51 

.25 

74S74            .40 

74  LS367 

,85 

4050 

.60 

7470 

.45 

74166          1.35 

74H52 

.15 

74S112         .90 

74  LS368 

.70 

4066 

1.35 

7472 

.45 

74175            .80 

74  H  53  J 

.25 

74S114        1.30 

4069 

.40 

74H55 

.25 

4071 

.35 

4082 

.45 

9000  SERN 

ES 

LINEARS, 

REGUI 

.ATORS,    etc. 

9301 

.85 

8266                    .35 

LM320K5(7905J1.65       | 

LM340T-24             .9 

5 

LM723 

.50 

9309 

.35 

8836                    .95 

LM320K12 

1.65 

LM340K-12          2,1 

5 

LM725 

1.75 

9322 

.85 

MCT2                  .95 

LM320T12 

1 .25 

LM340K-15           1.2 

5 

LM739 

1.50 

95H03 

wZ/v 

8038                  3.95 

LM320T15 

1,65 

LM340NM8           1,2 

5 

LM741  8*14 

.20 

9601 

.75 

LM201                 .75 

LM339 

.95 

LM340K-24             ,9 

5 

LM747 

1.10 

9602 

.50 

LM301                 .25 

7805  (34GT-5) 

.95 

LM373                   2.9 

5 

LM1307 

1 .25 

LM308    (Mini)      .75 
LM309H              .65 

LM340T-12 

LM340T-15 

1.00 
1.00 

LM380                     .9 
LM709(8,!4PIN)      ,2 

5 
5 

LM145S 
LM3900 

.95 
.50 

MEMORY  CLC 

CKS 

LM309K(340K-SL85 

LM340T-18 

1.00 

LM711                      ,4 

5 

LM75451 

.65 

74S188  (8223) 

3.00 

LM310              1.15 

NE555 

.50 

1702  A 

7.95 

LM311D(Mini)      ,75 

NE556 

.95 

MM  53 14 
MM5316 
2102-1 
2102L-1 

3.00 
3.50 

1.75 
1.95 

LM318    (Mini)      .65 

NE565 

.95 

INTEGRATED  CIRCUITS  U 

NLIMITED 

NE566 
NE567 
SN72720 
SN72820 

1.75 
1.35 
1.35 
1  35 

TMS601 1 NC 

6.95 

7889  Clairemont  Mesa  Blvd.       San  Diego 

,  CA  92 

111       (714)  278-43 

94 

8080AD 

15.00 

All  orders  shipped  prepaid 

No  mi 

nimum 

V.  '  *  *»u&<w 

■    ■  SJ  hJ 

8T13 
8T23 
8T24 
21078-4 

1.50 
1.50 
2.00 

4.95 

Open  accounts  invited 

COD  c 

>rders  accepted 

Discounts  available  at  OEM  Quant* 

ties 

California  Residents  add  6%  Sales  ' 
24  Hour  Phone  (714)  278  4394                      MasterC 

fax 

harge  /  Bank  American! 

19 

Watch  for  our  supermarket  bargains  each  monttil 


poly  imkn 

MATURING  THE  BARGAINS  OT  THE  MONTH  MM      " 


WORLD'S 

LARGEST 


*5.50  TV  GAME 
JOYSTICK 


.  ■•      -!     . 


RCA  Hlfeh  quality 

"POCKET"  VOM 

*     1000  ottmt  per  volt 


Includoa  four  »00H  pott 

¥nr  TV  A  rorrnruter  nmM, 
Diut  iiuMropitAitic  balanc 
la*-  I  I, j  i  1  ■  -  x  1-  WHb 
1.  bandla.  »l.  6  oam. 
Cat-   «..    9*3904 


Model    WV-ft  i'i\      r*-alnret 
I  pradp  ion,     oii»*»rn*nt» 

diod*  prutvMrd  mfmlaitt 
hurrmut.  M*«5»urr»  DC  toIU 
0-t9-l6aVJ904{  AC  voli* 
B-lS-tS&.imin  tPr  rurr«i 
0-1 !! tom* :  r*»t*ta*r«  X 1  000. 
Sm»:t:*l*t  lidA  fJtBHi/Tntt 
I  AC-DC.  l'#n  paaJU*  HH, 
Pnc    incladWL     Mtt     ?%      k 

a':  *   I  '•«"   Wt    a  «ra. 

Crl.    No,    943921 


7 


SPECIAL  THIS  AD 

G-E  "BLUE" 

FLUORESCENT 

READOUTS 


Bright  hiu*  7-iivimmnt  «*h.r-| 

HTtOTK,       AJST"     hl*h"       1.6V  | 
filament        I4T     rharaclava, 

«rV*nmon  ratfrod*-.  F*ta  -tff9- 
■     lUrrf:      0-'p.»n      tab*     aackat- 
mk      r>ri wp  rfij »n  |T  fry  MS*  6 11*. 
tti.  1   «i.  Cat  Ha.   9 *  3*>l 
~    M4193I9   Ct+cfc    Chla   —   +3  91. 
Cat-  Ha<  941759 


6-DIGIT  CAR 
CLOCK  KIT 

For  .in tn.  jitim*.  btiuc.,  y&m 
trtc  Ttap  cjiwUtJf   4b  af.zmacy 
nt    th*     E'iwi>nt     |int,f'     Oin- 
p)eiF«      feuun,      miauTea      A 

***-muf*  III  tJ  h*IL|r  ittCTOBt. 
Co&lrut.  tttr  (akl  A  *!"■»■ 
tc4.  Al trac I tv p  if«->  raJuncc 
*ilb     tin  ii  f     Inmmtil    i-*tl 


*-    I 


*  .- 


kit.    u 


OC.t.    No. 
?A)S«2 


laas.  Oal*    4   »     I 
CfWTipirtr      "<1«lf" 
YDC  Wi      3  1 

Crystal  controlled  line  bos*! 
[«)r  to  a^s-rmbl*-  and  install! 
Bright  RED  OJI     LCD  digit*! 


•  US  VAC  fan- 
cooled  motor 

•  Slides  easily 
Into  modular 

cabinet 

•  Shielded 
prrmmp 


J.   C.   PENNEV'S 

i  M-Ti  ac  k 

TAPE 
TRANSPORT 

llwltmL  n-nlac-^inrru  fir 
itp^lajTt  your  own  quality 
f«p«  BTitrttt!  AttCnrnqfir  Of 
manual  track  Klacttoa,  with 
pvttltram  indicator  lkjr.hu, 
J*tar«T  ahula  olf  PO*OX3  Jl - 
irallr  **h^a,  tap*  E.  t+- 
ttmupJ.  ttttiLt'in  law^dialor. 
ti'Tfi  praauQKn  auncj  wcrar  frea 
VHfc  iapai  A  ovtPVt 
R«^airr*j  extern*.] 
►■aw  aupply.  Witfc  taatrtK. 
tkntia  «*i.»  9  i  6  1  3' 
W<     4    Jh*  Cat,   No.   94 301 D 


SPECTROL  "SKINNY-TRIMS" 

3/8'Sq.  POTENTIOMETERS 


upright 


flat  I 


ANY 

3/n**      pa'iJir*".       Screwdriver 
abaft.     26 1      (nkrunrp.     '    ■ 
narntt.     i~Vrni*-t     pnaatr 
P*1  l#ada.  nur^ir  by  Cat. 
and   VajJua 


1    gAlflei     3*    Tnrrt   Ultrlahr. 
L-1  lypa   «.* 

pi    9JX3fte4    3PJ    Turn  flat, 
"— '  lypa  *4 

□     343JHBS    Sirtal.  turn  flat. 
1vp«  61 

•Avallahle    Ln    sit    typ-i 
•  •AvaDaW*  *■  Cat.  H«.  *JUAA1  onU. 


POLY  PAKS  *RAMS* 
2102-1  PRICES 


NOW 


'13.88 


i» 


POCKET 


p» 


QHH! 
rj   in       •■ 
D  2o       ** 
SO       ■• 
□   too     * 

I  sod    • 

IK        • 

BK  * 

I  OK  ■" 

20K  * 

50K  •• 

lOOK  •* 

20-Ofc  •■ 

AOOK  ■  - 
1   **#.:•« 


have 


BiuoY 

BUY 
100 

\0rder  by 


prai-taiita   r*^, 

*•.*•+    a- 

•  rth.     n-:'*,-*>n-:'r,f. 
2"flfl:     AC    iruSta    flMl 
ino-aAd-lftftO:  fK*  ratft«i 
O-iO^a-  2 .  Sma-  ZSCIaiaj  CMw 

l  I  ft.      i  ]  ftOfJ.      >[«■»«;- 
JO     in     +22      ?.j»      x 


■  : 


0   5"   «c*l«! 

>lim<  per  vplt! 
J  protection! 


a   SVfe* 


Yiv    fr^m    tnp    If.H.A,    mrtk- 
i.      rcitii     fnr    Tufl-f)    n*«c. 
„|,,.,-,l  |Qpt,  No.  9A3a4ft 


8 

for  $9-95 


01  P       Reg,  *l  •#  ob. 

Switches  Yflur  choice 


ikhniM     ad  Mat  r     Cahrr*»LAtiJr 
34*     1*«1    pm>Hf».    r««-»    A* 
■n1  nr-    fell,    wit     InHmu-'l 

■.  -  Cal.   No    »A  .Iff  HD  | 


5i- n1 


Cat.  "a.    Swltcaai 
]    a-a3A«4.  j 


.00 


|  »4  3fiG9 
•AJA3I 
*AJ«T0 

*  A  36 7  1 

•  A  26?  7 


■*'••..*   afj 
thaaa     arli 


■prh   ■■ 
a    mkm 
bur.     Alii 


SfttTt      ftt»       14-pia      HIP 


A: 


'T 


T 


jr^ipil^ 


/T 


lil^iiL  for  CU'a,  Ham  mi, 
tkua  drrkn  A  Tonref  Mini-  m 
raKlnat,  5  i  4]2  ^  2V*"*. 
With  vii/vS  iwiich.  LKD 
lamp.  huiJi-in  circuit  frrank* 
•  r.  I  til  VAC  *tr*  Hi.  wi. 
&   In*    Cat.   Ma.  9/4  3412 

II  VDC    'n-     1    Ampi  output 
RegulalC'd    t  ont  i«*LiQU^  duty 


Typa 

SN74GO 

SM74Q1 

SJ1T403 

&NT404 

&NT405 

SN740« 

SH470T 

S  NT-H  O 

**T4il 

«JiT4i4 
SHT41A 
SPJ741T 
SJN7420 
SN7423 
£N7427 

SN74J2 
SN7437 
SN743ft 
5H744Q 
5M7441 
5N7442 
SH7443 
SN7444 
SN744S 

SN7447 

«NT4^0 
SN7J5I 
SN74£J 
SKT45<1 
SH745S 


J,t4 
14 

.141 
.17 
.1 

to 

JM 

J4 

.19 

3* 

■  1 

,14 

ia 
Id 

34 
,14 
.24 
.14 
-24 
.14 
♦7» 
,49 

.at 

K 

,T» 
69 
?*i 

-14 
14 
il 
14 

.14 


- 


SN7  460 

RSN74B2 
SN.M64 
SN746S 
6M7470 
SN7471 
tN7472 
SN7473 
I  ]  «*T7474 
•  ■  3WtT475 
SH747* 
5*47  479 
S*I74*4 
**T74K2 
SMT49I 
W7499 
SHT40S 
SN74fiS 
SN74S9 
SN74&0 
SN74  91 
SN7492 
SN7493 
SN7494 
SN7495 
SN749C 
■ 5N749S 
RN74toa 
SN741D7 

' SN741 ia 

]  SN74  113 

5  N7  4 1 14 

5N74t21 

SN7412J 

iUTtllS 

: SN74124 

■ SN741 32 

^«l7  4|  40 


.20 
.14 

II 
-14 
.29 

fi9 
.29 
,11 
.31 
.4* 

31 
-79 
.13 


1,»9 

1,TS 

■9 

,«3 
-49 

.49 

-&9 
.99 
,24 
.19 
.19 
-19 
.31 
.49 


H 


19 

91 
l.OO 


15%  OFF 
25%  OFF 

Cat.  Nn.  flA  1991 
A  Typ*  Nd 

1  9N74141  .B2 

SHML.1-:  .99 

9N74I46  1.25 
9N74150       .99 

■iNM!51  ,63 

SM74t93  .63 

9NJ74tS4  .99 

'19*174195  .T* 

'   S»T4  1Sfi  69 

5N7419T  ,64 

4N7  4199  .79 

tNI4l«0  .■« 

SHT4l*l  ,97 

SHT4193  .87 

~  93*74194  .91 

•4474199  .96 

SN7416C  LIS 

1N74173  1.19 

1*174174  .93 

1N74  176  .SB 

93474177  .77 

$N74I79  1.49 

WM741A0  .69 

5N74191  1.99 

SN7-1192  .69 

SN74194  1.89 

SN7  41&0  US 

MM741"H  .99 

SM7  4192  .61 

1M74L93  .93 

%N741?4  .93 

1N7  4  199  .76 

«iN?4l97  r76 

lM74t96  1.99 

SN74  199  1.69 

£H742ao  5.19 

W74IM  i.  39 

4N742A4  4.29 

1*17  4  294  4  29 


r 


I^-^t  ■  i*  caf'-n-t 


/ 


BARREL  MIT  "2 

CALCULATOR 

KEYBOARDS 

110  for  $1-9 

]ha    tnial    20-kry. 
1 1  tin     4*yhnjirda     at 

CPt    N«  9A3134 


'III 

i. 


?  !  ° '  o  i  j 

■  an  1 


■J      ti|W 

rldLrii- 
t  2  ii»ji 


A 


/, 


;■■ 


*  L 


exclusj>^: 

Buy    1 


f'TEST   EM  VOUR 
SELF  "NSAVF 


BARREL  KIT  :  1  91 
MINI  THIM  POTS 

30  for    i  * 
$1.98 

Ami,   valor*  100  tu   1 
What     *    nay-     Slnrf* 


BARREL  KIT  -20  1 
•V  INDICATORS 

w/teads 

15  for  SI- 9S 

Tp»t       Inmp 

dbtnpa       inventunf!        Worth 
fliJc  en,  Likp  rrHLn-o.«rhea.L 
Caf,  «*-       «A  192 9    b«hb> 


IDDUT:/  s; 


BARREL  KIT  '190 
OBBT    VOLTAGE 


tara 


Wj     fj   oi        94114* 


BARREL  KIT  ;lot 
TERMINAL  STRIPS 

100  for  $1.98 

t  term  in  nl 
t  iniit^-inrPj.  rrom    1   COlktjUM 
i4|i,       .Strl|j       mjinufarlnrfir" 
birral   ijumi>   ui    yom   itnln. 
Wi.    i    H:.Cflt.ND!9Altld 

7 


ECULATORS 

10  for  $1. 

LM-169K     TO- 3 
hat    by  th*  pocaa 
a-aaia    in    <■>■ 
saia,  Wu   2fl   ph 


BARREL  KIT  P20O 
6   DIGIT  READOUT 
MODULES 

5  for  $1.9 

.f.iir.inr     &Hrrel?     -,t<  I     1 1 .  ■  r  r  ■  ■  1  -      ^n.!     BQ 

tETno  to  tt-Hl.  CalaulaiiiT  and 

dri\rT  _chn*+    n«nbath   «po'y 
ifts  b.-n-fc     Wt     a  of*   943919 

BARREl  KITJ13*      ^ 
CLOCK  CHIPS^-*^--"  j, 

20  for  <1>*!> 


Barrel  KiTiriaa 

MOO   PARTS 

$1.98  - 

Tnrl'jdcn       r  ph  i  i*t  rara ,       rni 
rISrvrtii*,    frx    f«r   PC    work, 
ROma  nft   Y'C  biuird».    flurtippd 

10OT    rttatfirlal.  Wtr  nmi 
C=.t     n,.  *  A 14431 


10 


arfco  nf 


rfH?      Ti 

941330I 


aalharrd  aO   b  i  nai  I  mi  ii 
rinrfc   1"*ip,    alarm.   rj|TO. 


IwMplfaV 


Cit  Va. 


9A 3 308 


BARREL  KIT  -93 
LM    340T  VOLTAO 
REGULATORS 

15  for  $1,98 

Fartr»ry  rajvela.  hnibbj-,  crt4 
■Baltic  wKu  Mar  inrloaaY 
9.  9,  12.  IS.  IS  or  ii 
valla.  TO-229  po*wt  lab, 
Wi      ■    ,  -i    Cat.   9*2629 


BARREL  KIT  :10* 

SLIDE   VOLUME 
CONTROLS 

10  for 
$1.98 

Cat.NnP     9  A  1057 


$£& 


BARREL    KIT   MOi 
RESISTOR    SPECIAL 

200  for 

SI.  98 

fDfhtdpHj    »a,    K*t   V.(   t«   2- 

Wfl-ttern,,        OIUDOn.         *t        OZ. 
J  l>f|  'ai     jlimd.     9A30S4 


AHRELKlTdT«<         BARREL  KIT  #71 
-WATT  ZENERS   Ik  CAPACITOR  SPECIArj 


BARREL  HIT  rj27 
AXIAL  ELECTROS 

40  for 
$1.98 

Aaat.    CafiaUBties 
Cat. 


7^^ 


\\J  In?/?* 

'      *   -  —  _  ■    - 


BARREL  KIT  :l7i 
UPRIGHT  ELECTROS 

40  for 
$1.98 

Itnl    ■  OOmf    rn    r- 


KB 

i  fin 
94  3229 


ntod 


BARREL  KIT  :2 
HALF  INCN 
READOUTS 

15  for  SI. 98 

From    factory     10 
rlu.|<-»     Fairchild 
«Hick.     Hnbhj-.      ^'1 
C«l.  He.        9A1929 


# 

ytMi,     la. 

PXT3-S0n 

4    nti. 


tf« 


BARREL  KIT  fl94 
ij-WATT   METAL    fILMj 


150  for 
$1.98 


^ 


tOO  <c      m«tal     film     reaLi- 
tora.    Lnoa;  lcaH»,      9AJ4i3 


BARREL  KIT  .'US 
MOLEX 


BARREL  KIT  :2ItW"i 

ic  sockets    .■*yr&r  t 

4 


8  for 
$1.98 

M  f  I-     iiti  Erin  I 

fnur     n«-rim. 

lo-prfifilc,hler 


fcal 

1  r    14  -pin, 
j^oldir-r    itdJ, 
9A3621 


BARRE 

JUMB 

15  for 


EL  HIT  1 112     /j 
O   RED  LEDS   JM 

or  $1.98™ 

1  fjfl  *1      m-iihr  1  1 1,     u   it    c.ui. 

relation         I" lact^n 

n^UTTipe.  :iV  10  mil*.  For 
lD9'a  qf  p-iifiit'iji^  rad  Iffiu, 
Cat.  No,  194  3349 


BARREL  KIT     112 
MICRO  MINI  LEDS 


sockets  l!l!Va*>5"40  for 

200  for  c-t  n« jEm  SI  .98     ^ 
$1.98    943i4vtn'      rf  »***»-  *-: 

<4>«>  ■  w*^  npt  of  Urnaanatni.  Ultoui, 

*a|  \Mxktr     o*     eoJora.     rjaid 
r.0'~     or    taittar.    *A3i3? 


Caatatalor 
arut   a    qujoa 


if 


•  ~ 


. 


BARREL    KIT    .If    ^—  ^BARREL   ! 

PHOTO  ELECTR 

CELLS 

10  for  $1.98 

An-i.   iiK   I  jP'^h  CDS   tjrpen. 
Mrv*>ii    by    fftPinry.    Piu    jnb 

f<ir   in    to  f*frtir»tr--.    ]  fin  T7- 

igr.'.niit.   Cpt.NJo.    0AiO52 


Ci        ^HALF    WATTE  RS  J0&  | 

.7^200  for  $1,98 

ltrnj«.lt»r     fartori'     tilnl     !■- 

u!<     I  ■  y    mi  Kins     1  in>  "  > 
i'Hi|nr-coj1i'rl       rcsialon        in 
Imrrwi.    Hut.   vrJtlue   ia    thfrra. 
■I   i>x,043Q4G    I'jirr-nti-il 


BARREL  KIT  '54 

111  DIGIT  READOUTS 

\va  ^^ 

B.faain    ot   4    Plctiswr,    *'• 
.-    -    4.  baural  at   '.m,  b-ji  an 
lira*  lo  taut,   fstemtrd    ami 
hobbr     Mt»3upFc*W.   bU» 
C.t.9Aa72Jt 


BARREL  KIT  r26 

PLASTIC  TRftNSI! 

100  for 
$1.98 

Pnlfatad  and  hobby  rranal*' 

tura.  TO-92    <TO-l#\,  anmt. 

EN  Bumhfr*.  n^-at.  ma.nufai* 

9A29D4 


BARREL  KIT 

VOLUME 

CONTROL 

30  for 

3  A  i  jp 


'>. 


*  ^--  si " !    ■  1  n* 


loaH  raod 

Cat_K*.*A343i 


100  for  $1,98^100  pes 

Factory  «4n»  u   tila-mw« 
N»T*r-[UMMaiiin  i.iTrr,    6. 
It,      12.      19V.     u3td*T 
lli".  DaubLc  pluir 

9A27  4ll'ai*at«t 


$1.98 


BARREL  HIT  -*P 
HOBBY  PNP  POWER 
TRANSISTORS 

15  for  $1,98 

Popolaj  Fanaaaium  and  aill- 
rrn  TO-9'a,  tm^Mvrt  "rtfl- 
in«  "  and  faI1n*tt-.  100% 
!i--ibby.  no  open*,  nn  *h»rt«! 
Wt.    16  or^^j^Jip.  943919 


m^diVd*.  piajFtie»t 
trc«aU4,  altac*^  ate.  Nifty 
160«B^hodCaA4t4    9A1736 


BARREL   KIT  ;l# 
HOBBY  NPN  ROWER 
^TRANSISTORS 

15  for  $1,98 

Factory  faJtaata  j 
yprv"  TG-3  prrwaf*,  106% 
hfibbr,  nn  np*ni.  no  ■borta, 
Wt    I    m.Cat.   Ha.    9A2S17 


♦    ' 


BARREL  KIT  f«B 
2  WATTE  RS 

IOO  for 
$1.98  ^^^ 

SupplkT*     ihjarar  >m  in  ih* 

bmi-rrl,   lla  a  lir]   woli 

All  naaraad   Cat.  No.  99 27 111 


BARREL  KIT  r&rT 
MIXED  READOUTS 


^ 


BARREL  KIT 

NAT,  !C    BONANJCA 

100  for  51,98 

ll'bhy  and  un^^HrJ.  farlnrj 
mLx«d  in  biirraln.  Lint-- 
7  4Ufl'p»  ROMS.  rVTL'fl.  r«f> 
laTe-re,  clrnclt  H31.1  liiliiiliitJir 
rhijifl  rinrf  more.  \Vl.  12  n«.^. 
Cat.  Hq.        9A2BBQ 


1,7  li^^teBARREL  KIT  '■•   jT\ 
tN2A!A3HOBBV    LEDS  JJ 

"rac340  for  $1.98  J£? 


BARREL  KIT  ;ll 

^POLYSTYRENE  CAPS 


VVOW1  Ti>n  r.S.A.  maW 
dumps   diiuoratr*   in    barrels. 

Hobby  and  unta«l*4,  L1a&' 
liIiLh  \\vU\  Mr-I  or  b-Dtter: 
1V1,     J    17/"..  Cat,    H„.  OA2S19 


BARREL   KIT  .56  ----aft 
SLfDE  SWITCHES]  ™ 


10  for  $1-98  JflOO  for^-a-^  3^  forSi^srTrT 

raetorr      r.t\mw      wm  $  1  •  98  "Tjbi*1*^^  Ati  *h-"ip**-  *n»..  »|m1.  (tp4t, 


off  r'am.i, »    ^K  ■._''»_    All 


BARREL  KIT  _h29 
METAL  CAN   TRAN 

100  for  $1-98 

l-'mT.ir y  iinlo.idn  hufj-rl'i  v*t 
iifjtiiv,  hrihhy  and  unt ait ud 
TO-PI.  TO-1,  rtnH  Tti-IH 
tr*nj)i^tc»r^.  Mnraod  ii  rul  lift- 
murlit-rE,  Wc.  2n  <im.9A2S03 


BARREL  HIT     * 
1M4149    914 
SWITCHING   DIODES 

IOO  for  $1.98 


lflkAC>»- 

CttNo 


I1"!'!         » 


9-4  2419   tat.alrd. 


.BARREL  HIT  Z20 
LONG  LEAD  DISCS 

100  for 
$1.98 

'    ;ll|i   I  1 1  -TL  n||J.r 

m-prkr-ii      •  .n|  ^ 
CaiNf>L94i-iBN  I  rift  %    jooi 


ARiiEL  KIT  .'3  6 
NEON  LAMPS 

30  for 
$1.98 


bvi    fwt-tnry 

and  hiftri  ad  'am. 

raninar    Cat.Ka 


fnillr<iTiF 

^  oar  ad- 

942613 


BARREL  KIT  £19 
DIPPED  MYLAR^ 

80  for  $1.98 

Kj  rtnr.  r  r  'h  1 1 ( i '  1 1  ■  "~h  ii  i  M  ■  I  ■■ . 
qhir.v  flul^ili  tiiiii^'inp,  tAtrlif' 
ty  <1'i»v,|iiiiii  «<r"  in  bnrrpM, 
C«I.N*9A1997I60%  frrod 


nuirrhprx  at  M4N--I   - 

"'- J"t.  13  barr- 
io   appu-ir*  HohN) 
9Ai71lLnffi*^t 


BARREL  HIT  ;]1 
METALLIC  FflW 

RESISTORS    --|JM-* 

100  for  $1.98 

Had.     nuMtlr     by    Cwnia*. 
tAa     fiaaai     rc«i»tor     m^jr, 

M'Wlll      Yf     VHtHt.     t  %      tu 

9  ■%      t  oL     A    a     bu-'i        I 
uliin      Cat_  No.        94 JAP 9 


BARREL  KIT  £2 
LINEAR  OP  AMP! 
DIPS 


iv. 

Mar 

793J^ 

I   aaai 


75  for 
$1.98 


-p 


inctaila 
l    £90   i 


£.".5   ia- 


94^4  19 


BARREL  KIT  n 
SN74O0    DIP  IC 

75  for  $1,98 

Mara:ipd    I  4    *Hd    1  6  jv.b  d  1^* 
nay      laclada-      t«!**. 
raoaai*     r.*t.ia>ta. 

Ban     Lkmi'TiiM 

.raw*   aaai  a  a .  ;i3raaaataa_  nafr 
by    wt     t  i  ..-i Cat.  9424  1  1 


BARREL  KIT  ri4 

PRECISION 

RESISTOR* 

200  for 
$1.98 


»  - 


i   , 


?    *ittn  N»9Ag4J9 


rnul  cam  mad*.  Aa  a  Jt^ni- 
blc    ar*    boucht     10    hanali 
jr«Di   fic'.urv,   mii«*  aajMOS 
■      £   .-J  Cat-No,.   94  1729 


BARREL  KIT  :it 
PREFORMED  _j9llP    % 
RESISTORS    f***^ 

200  for  $1.98 

Wr    cm    bafi^K    .•!     1 4    Rftd 
actlen    to?    |«-    uaa. 
100.    ■  l    lOlf    l  „-    a #11, 
No.     942*09*40*   food 

BARREL  KIT 
POWER  TAB 
TRANSISTORS 

40  for 
$1.98 

Nl-N.     nLi^tir.     TO230 
AjiAortrri    SN   ti^itn b^H 

Naj.j9A743S    I  n^at^Ll 


I  VI  l" 


1p«t, 

Tff~.  .•   T- 


Buuncalari*i.    ale. 

tlatu    vktift    (m   f Of 

.Titcbinx  £nroj#c£-i 

Cat. He,   9A2729lOO*4o«l 


BARREL  HIT  ;2  7 
PREFORMED  DISCS 

150  for 
$1*98 

If^-i  «^   *h#lf    LnvavtoFy 

btzv   b^  dWRBodJ   *an   4a   bir- 
rtiL,  Prafarmad#  tor  P€  aw. 


BARREL  KIT  1 9 

S«JMINIATURE 

IF  TRANSFORMERS 

75  for  S1.98 

Am.irinn,.    ihi-lLul**     4 fV B kt m 


Cat-N«.  9A 14  22  1 00 


m  Hood 


s  w* 


Ttrmi:  Add  iKi^aiff     KMted  *  n*t  30 
Pmm  1  Wakofeld.  Mawl  {£17)  245-3S29 
Retail:  Ifi-lS  IM  Cartntiw  St,.  W»k*fi*M. 

POLY  PAKS 

P.O.  BOX  942  A    LYNNFICLD,  MA.J01940 


a  Send  for  f  RE E 

Fafi ^Winter  CATALOG 

C.CUVsMAY    Ij 
BEfHONKDj 


MINIMUM  ORDER  —  Sfi.OO 


P2 
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$32.50 

plus  S1 .50  s/h 
NY  ret.  add  tax 


[AC 


El**7 


Features;  CMOS  Electronic  Koyer 

*Srate-ot  Thft*flM  CMOS  circuitry 

•  Self  completing  dots  and  dashes 

•  Dot  and  dn*h  memory 

•  lamb*c  keying,  with  ,mv  squeeze  paddle 

•  ^50  WPM 

•  Speedy  volume,  tenia  conitoU,  s«Je  tottt?  and  speaker 

•  Low  current  drain*  CMOS-battery  operation 

•  Deluxe  quarter  -men  jacks  fof  keying  and  output 

•  Handsome  egfptlwlt  wtme  base  —  woodgum  top 

•  Compact  and  par  tabte  -  1  -7  IB  x  4-1  /4  x  6-1  /4 

•  Gr»d  block  keying 

•  Wired  and  tested  -  tylly  guaranteed  -  le«  battery 

Electronics,  Inc. 

1 106  Rand  Bldg.       T18 

Buffalo    NY    14203 


Programmable  Contest  Keyer 


it 

yourself 
and  Save! 


Among  ftw   fraturn  «tf    the  VtfTMX    Program- 
mable Memory   Keyer  4  i  513  brt   munorrH 
paddle    programming,    protected      pv    iambic 

it»n  wirt>  ctot  and  dash  memortM,   STO. 

lie  override  of  m^wg*  readout,  remote 
operating  control,  and  much  more.  See  April  Tt 
HAM  RADIO  MAGAZINE  The  M-  p  manual 
ftep^by Hep    assembly,    tnling,    and 

■ring   instrvctions,   pictorials,   schematics, 
a  MS  tempi*  lev 
Send  tJO  tor  all « irturt  boards  plus  manual  to 

HFB  ENTERPRISES 

P.O.  Sox  667,  Herrtfon,  Virginia  23070 
"DEALER  INQUIRIES  INVITED"H1c 


ermanlown 
Amateur 
Supply.,     * 


MEMPHIS.  TENNESSEE 


NO  MONKCV  AUSINCSS1 

(A)  Complete  Service  Facilities 

(B)  Good  Deals  on  most  Brands 

(C)  Shipping  within  24  Hours 

(D)  All   inquiries  handled  by  Active  Hams  with 
over  20  years  experience  in  ham  radio 

CALL  TOLL  FREE  WQQ-23fr6m 

MONO  A  Y-SA  TURDA  Y  8:30*5:30 

FOR  YOUR  SPECIAL. 

Write:  3202  Summer  Ave,,  Memphis,  Tennessee  38112 


HATRY 

electronics 

500  Ledyard  St,  Hartford  CT  06114 

203  527-1881 


ft  block  east  of  Wethersfietd  Ave.  off  Airport  Rd. 
Rte.  67 

See  Ward  W1WRQ  -  John  W1JJR 

or 
DaveWAIHFE 


HEADQUARTERS  for  2M  FNI 
Tempo    VHF/ONE,   SSB/ONE   adaptor,   Tempo 
VHF  amplifiers,  FMH-2,  FMH-5;  Drake  TR  33  C, 
AA  10,  AC  1Q;  Regency  HR  2B,  HR  312,  AR  2, 
P  1 1 0  &  crystals  for  all  lines  listed  above. 

FM  GAIN  ANTENNAS 
For  mobile,  fixed  or  portable  operation  by  Cush- 
Craft,    Hy-Gain,    Antenna    Specialists    &    New- 
T  rallies. 

ANTENNA  STUFF 
Open  wire  feedline  -  #18,  #14,  #12  ga.  bare 
copperweld  wire  -  #14,  #12  enamel  copper  - 
insulators  -  W2AU  baluns  1-1  or  4-1  -  lowloss 
coax  cable  -  Rohn  25G  towers  &  accessories  — 
Blitzbug  lightning  arresters  -  glassline  guy  -  B&W 
antenna  switches  -  Be  I  den  72  &  300  ohm  KW 
twinlead  -  Amphenol  UHF  &  BNC  connectors. 

AMATEUR  GEAR 
Draker  Swan,  Tempo,  Ten-Tec,  Dentron,  Regency, 
Mosley,  Hy-Gain,  CushCraft. 


(Canadian  Amateurs  Send  U.S.  Funds  Only) 

F.O.B.  Hartford 
Please  include  postage 


m 


'■ 
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ALL  BAND  TRAP  ANTENNA  ! 


D-/ 


If 


i 


L> 


6  BAND  OPERATION  - 
OWL*  ONE  MEAT  SMALL 
ANTENNA,  FOR  CONG- 
ESTED HOUSING  AND 
APARTMENT  DWELLERS' 


FOR  ALL  AMATEUR  HF 
TRANSMITTERS  GUARAN- 
TEED FOR  I.OOO  WATTS 
POWER  LIGHT.  NEAT 
WEATHERPROOF 


Camplafff  ■*  iNgwn  tot*  J  itrtfltn  102  ft.  with  SOft.  *f  52  ahm 
RGSeU  comx  and  PL259  connector  HlMmpact  mo(d»0  nia- 
nint  itmp*..  tmt.  3  ot  t"m  5"  *onjjJ  f  eu  Just  tun*  to  dt**ed 
bind  tor  e attaint  f*eort»!  EXCELLENT  FOR  ALL  WORLD 
-  WIDE      AECE1VER5  AND  AMATEUR  TRANSMITTERS 

For  NOVICE  AND  ALL  CLASS  AMATEURS!  NO  EXTRA 
TUNERS  OR  GADGETS  NEEDED!  ELIMINATES  5  SEP- 
ARATE ANTENNAS  WITH  EXCELLENT  PERFORMANCE 
GUARANTEED  CAN  BE  USED  IN  ATTICS,  TOPS  OF 
BUILDINGS  OR  AS  V,i  IN  MINIMUM  SPACE,  ETC  NO 
HAYWIRE  HOUSE  APPEARANCEI  EASY  INSTALLATION} 
FULL   DETAILS    I  LfRNlSHED 


BO-4O-2O-15-I0  nmtf  ftandi-  CoffiplotO 
4  0-20-15-10  m*1*r  binds,  S4--ft.  »nl    . 
20-15-tO  m*tm*  bands      2-4-ft.  ant.  .  .  . 


$39-95 
138.95 
*37,9S 


SEND  ONLY  S3.00  fc»h,  ck  ,  n\Q  )  and  oay  postman  balance 
COD  ptui  {Mtitigt  on  arrt*al  or  ttnd  full  price  for  pp.  del 
BANK  AMERICARD-  -  -  MASTER  CHARGE-  -  .  br  *t*«  or 
Ph  306-236-5333       Free  Info-  avalloelt  only  from 

WESTERN  ELECTRONICS      Dapt  AT-  & 


Govt.  SURPLUS 

ELECTRONIC 


IIPI\ 

flENT 

1  III 

^IJH 

New  ITEMS  .  .  .  New  BARGAINS! 

FREE  UP0N  REQUEST! 

If  you  haven't  received  our  new  Cata- 
log, write  for  free  copy  today.  Address:  Dept.  73 


FAIR    RADIO    SALES 

1016  E.  EUREKA  *  Box   1105  *  LIMA,  OHIO  -  45*02 


•K- 


You  asked   for  it! 
A  $65. 00  Digital  Multimeter  kit 

Now  th era's  just  no  excuse  for  not 
having  a  digital  multimeter  at  our  low 
price.  Our  unit  is  based  on  the  famous 
$29.95  DVM  kit  you  have  heard  about 
and  has  the  following  features: 

DC  volts:  Better  than  0-1%  ac- 
curacy* Reads  0  to  1200  volts  in  4 
ranges 

AC  volts:  Better  than  0.3%  ac- 
curacy. Reads  0  to  750  volts 
RMS/4  ranges  ' 

Ohms:  Better  than  0.2%  accuracy* 
Reads  from  0  ohms  to  20  megs 

^fc-  You  gal  The  Two  module*  and  the 
range  iwitchet  tor  your  money.  Case  and 
lew  remaining  perti  op  I  tonal  far  SI  5-95- 
CA  resident*  *dd  tax  Add  S3. 95  for 
postage  and  handling. 

I;  aiwayj  wc  hatr  calibration  and  repair  sen  , 


Gary  McCfellan  and  Co 

G11 


Box  2085 


1001  W.  Imperial  Hwv. 
La  Habra  CA  90631 


New  From  Davis  Electronics 


7200  SERIES 

MINI 

COUNTER 


60  MHz 

600  MHz  I "     '" twoNio 

(with  optional  prescaler} 


General  Purpose  Low  Cost  Counter 
Without  The  Sacrifice  Of  Basic  Performance 


•  Small  &  Lightweight 

•  8  Digit  LED  Display 

•  Digit  Size  -  .4" 

•  All  Metal  Cabinet 


Selectable  Gate  Times  n  sec,  &  .1  secj 
State  of  the  Art  Circuitry 
Sensitivity  •  lOmv 
Crystal  Time  Base 


Model  7208  60  MHz  Kit  $1 19,95 

Model  7208A  600  MHz  Kit       $149.95 

DAVIS  ELECTRONICS  636  Sheridan  Dr,Tonawanda,  NY  14150 
(716)  874  5848 


Call  TOLL  FREE  1-800-828-7422 


010 


ZEE 


TEE/AX  PRESENTS; 


THE  FIRST 


I 
I 


Coax  Toggle  Switch  $39.95 


TEE/AX.  INC 

5701  N.W.  31st  AVENUE 

FT.  LAUDERDALE, 

FLORIDA  33309 


Coax  Relay  Version  $45.95 


Patent  Pending 


ttf.M 


Distributor  inquiries 
Invited 


Modet  SW  5000 


52  ohms 

SPOT,  DPDT 

Power  1  K  W 

All  Brass 
Construction 

Teflon 

Insulated 

Internal 
Contacts 

Available  in 
UHF,  BNC,N 
F,  all  series 


Mail  Orders  Accepted  —  Add  75c  for  Postage 
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SEW 


for  77 

Only 


$145 

less    batteries 
and     crystals 


ECM-58  MK-II  fm  modulation  meter 

■  0-6 KH/  peak  reading  linear  scale,  meets 
commerci*)  standards 

■  Operates  2&MHz  to  500MHz; 

■  Crystal  controlled  for  easy  operation 
•  Audio /scope  output  with  earphone 

■  Options;  Mic AD  power  PA K  $34.95 
Charger  S29.95 

Write  or  call  for  complete  information. 
Send  check  or  money  order  for  $145 
plus  $1,75  for  shippine*  Indiana  resi- 
dents add  4%  sales  tax.  Crystals  for 
146. 91  Mil;.  S4.95.  All  other  freq: 
$7,95. 

IE  CM  Corporation 
412  N,  Wembach  Ave. 
lEvansville    IN    47711 
812  476-2121  E1 


EC  M 


r  SST  T-I  RANDOM  WI  RE 
ANTENNA  TUNER 


Aftband  operation  ftoV-HJ  meters)  with  any  random 
length  of  tore.  200  wan  out  put  power  capability  — 
writ  work  wttrt  virtually  any  transceiver.  Idea*  for 
portable  Or  home  operation.  Great  for  apartments  and 
hotel  rooms  -  simply  run  a  mre  inside t  out  a  windoww 
or  anyplace  available,  Toroid  inductor  for  smalt  st**; 
3X4-1 MX2-3/8*  Built-in  neon  tuAe^up  mdicaior. 
SQ-239  connector.  Guaranteed  for  1  yr^  10 day  trial. 
IF  NOT  SATISFIED  RETURN  FOR  A  FULL 
REFUND!       COD  OK  BY  PHONE 


THl       ORIGINAL     RANDOM 

WIRE  ANTENNA  TUNER    -  in 
use  by  amateurs  lor  5  years. 


•  •  *  amy  323,95 

P*OSTPMQ     IJlOD  H*L££    TA*l1*C4L1PJ 


COMPACT 
EASY  TO  USE 

CCT  Electronics,   (213J376-B887 

^^         P.O.  Box  1,  LswndaJe  CA  90260 


S10 


SUB-AUDIBLE    GENERATOR 

for  FM 


THE  CUBE 


•  Inexpensive  multi 
tone  encoder 

■  Compatible  with 

PL-CG-QC 

•  Low  distortion 

sinewave 

■  Input  8-1 S  VDC 
unregulated 

•  Rugged,  plastic 
encased  with 
leads 

■  Adjustable  frequency 
(98  250  Hz),  Lower 
available 

1  Excellent  stability 

Send  for  more  info 


.5  x  .6  x  ,8  in. 
Price  SI 9.95 

Freq.  set  at 

factory 
S5.Q0  extra 

L4 

Calif,  res.  add  6% 


roducts 

D*pr  PO  Bo*  30»3  S^nib  CIm,  CA      95051 


Are  YOU 
a  computer 


If  you  ere  like  the  rest  of  us 
you've  been  reading  about  microcom- 
puters ,  .  ,  you're  excited  about  them 
. , .  but  there  is  so  much  to  under- 
stand and  it  all  seems  so  complicated 
that  there  is  no  way  to  understand  it. 

Hog  wash, 

A  brand  new  magazine  is  being 
published  for  computer  hobbyists  .  , . 
for  people  who  are  beginners  . . . 
neophytes  . . .  novices  . . ,  people 
who  haw  no  idea  what  a  vectored 
interrupt  is,  but  just  the  same  went 
to  learn  about  computers  and  have 
fun. 

A  home  computer  system  can 
cost  you  a  bundle  if  you  don't  know 
what  you  are  doing,  Kilobaud  could 
save  you  a  lot  of  money  .  .  .  others 
have  learned  the  hard  way.  Kilobaud 
is  a  sort  of  giant  cluh  newsletter  for 
computer  hobbyists  ...  a  place  to 
tell  each  other  about  the  problems 
they've  had  * .  .and  the  solutions.  It's 
a  magazine  filled  with  great  articles 
...  all  written  so  you'll  be  able  to 
understand  them  (for  a  change). 

You  want  to  know  about  hard- 
ware? Read  about  the  new  MITS 
2-80  CPU  in  Kilobaud,  simply  ex- 
plained by  the  chap  who  designed  the 
circuit.  Or  how  about  the  best-selling 
TDL  Z-80  CPU  ...  the  designer  has 
written  about  it  in  Kilobaud  too. 
You're  wondering  about  what  cas- 
sette system  to  use?  You  can  go 
crazy  on  this  one  . . .  but  before 
flipping  out,  read  the  Hal  Walker 
article  in  Kilobaud  and  find  out  what 
the  problems  are  .  .  „  and  the  solu- 
tions, 


What  do  you  do  with  the  con- 
founded things  after  you've  gotten 
them  working?  The  programs  are  in 
Kilobaud  . . .  lot's  of  them. 

MAKE  MONEY 

Perhaps  you've  been  thinking  of 
the  computer  hobby  as  a  way  to  get 
into  a  small  business.  Why  not?  This 
is  going  to  be  an  enormous  field  in  a 
couple  of  years  and  you  can  bet  that 
those  on  the  ground  floor  will  nave 
the  best  chance  at  the  gold  ring. 
Kilobaud  will  help  you  learn  how  to 
get  into  manufacturing  >  ♦  ,  to 
become  a  dealer  ...  a  manufacturer's 
representative  ...  a  service  bureau 
...  a  waiter.  Never  before  has  there 
been  an  opportunity  like  this  ...  so 
don't  muff  it  . . .  grab  hold  and  start 
getting  your  feet  wet.  It'll  not  only 
pay  off  well  in  the  long  run,  you'll 
have  a  ball  every  minute  of  the  way. 

KILOBAUD  IS  BRAND  NEW 

The  first  issue  was  January  1977 
• . »  and  the  magazine  is  the  fastest 
growing  and  best  accepted  magazine 
in  the  hobby  computer  field  already  - 
You  doubt  that?  Just  stop  in  at  any 
hobby  computer  store  and  ask  any- 
one  you  see,  Kilobaud  is  outselling  all 
other  magazines  combined  - . .  which 
says  something  considering  the  cover 
Once  of  $2.  It's  full  of  good  articles 
and  has  a  sense  of  humor.  There  are 
more  articles  in  Kilobaud  than  you 
can  read  in  a  day  . . .  most  readers 
comment  that  Kilobaud  just  has  to 
be  feed  from  cover  to  cover  and  this 
takes  several  days.  It's  packed. 


: 


CONTROVERSIAL? 

You  bet!  Kilobaud  calls  a  spade  a 
spade,  with  no  pulled  punches. 

DO  YOU  WANT  TO  LEARN  COM 
PUTERS? 

Some  magazines  emphasize  OEM 
systems  ,  , .  some  are  written  more 
for  computer  scientists  . . .  Kilobaud 
is  written  for  and  by  its  readers  . . . 
the  hobbyists.  Youll  find  great 
articles  in  there  by  well  known  hob 
byists  such  as  Don  Lancaster  . .  .  Don 
Alexander  .  .  .  Pete  Stark  .  .  .  Dennis 
Brown  ...  Hal  Walker  .  . .  Art  Oiiltfs 
. .  .  Sheila  Clark  .  .  .  and  many  more. 
The  emphasis  is  fun. 


vet? 


TRY  A  SUBSCRIPTION 

The  cover  price  is  $2  (that's  $24  a 

year),    but    the   subscription    rate    is 

only  $1  5  for  the  year  „ , .  a  saving  of 

$9. 00*  You  can  pay  for  it  with  your 

credit  card   (BankAmericard,  Master 

Charge,    American    Express)    or    you 

can  even  be  billed  directly.  Send  in 

the  below  coupon     .  .  or  call  TOLL 

FREE   300-253-5473    [during  office 

hours).  Please  have  you*  credit  card 

handy. 

Your  subscription  will  start  with 
the  next  published  issue,  so  allow 
about  six  weeks  for  any  apparent 
action.  It  you  would  like  to  be  filled 
in  with  the  back  issues  they  are  S3 
each  and  at  last  count  some  were  still 
available. 


Q  YESt  Starr  my  one  year  Kilobaud  subschp  Hon  for  $  15  wlb  the  next  published 
issue. 


Name 


Call 


Address 
City 


,  State 


Zip 


Si 5. 00  endowed,   D  Cash   □  Check   D  Money  Order 

Bill-    □  Master  Charge    □  BankAmericard    □  American  Express 


Card  # 


Interbank  #«. 


Signature 


T 


Eip.  date 


P  Bill  me  direct. 

'Subscription  will  stan  with  next  published  issue.  Allow  six  weekf  for  protesting 

Toll  Free  Subscription  Number  (3001  258  5473 
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OUR     NEW     BANDPASS- 
REJECT  DUPLEXERS  WITH 
OUR  EXCLUSIVE 

BpBr  CIRCUIT* 

-  .  .  provides  superior  perfor- 
mance, especially  at  close 

frequency  spacing. 

Models  available  for  all  Ham 
bands.    Special    price    for 

Amateur  Repeater  Clubs 

CALL  OR  WRITE  FOR  DETAILS: 


WACOM  PRODUCTS,  INC 

[     Box  7307 
Waco,  Texas  76710 
817/776-4444 


2  METER 
CRYSTALS 

IN  STOCK 

FOR  THESE  RADIOS  ON 

STANDARD  ARRL  REPEATER 

FREQUENCIES 


Cragg  HT  146 

Drake  TR -22 

Drake  TR  33  |r*c  only) 

Drake  TR-72 

Genave 

Heaihkit  HW2021 

Irec  only) 

HeathkitHW-202 
Icorn/VHF  Edfl 
Ken/Wilson 
Lafayette  HA  146 
Midland  1  3  505 
Regency  HR-2 


Regency  MR  212 
Regency  HR  2B 
Regency  HR  312 
Regency  HR  2WS 

sa.E. 

Sonar  1802-3  4,3601 

Standard  146/826 
Standard  Horizon 
Swan  FM  2X 
Tempo  FMH 
Trio/  Kenwood 
Trio/Kenwood  TR2200 
Trio  /Kenwood  TR7200 


PROUD  OF  YOUR  CALL? 
WORRIED  ABOUT  THEFT? 

Identify  your  FM  transceiver  with 
automatic  code  on  each  trans- 
mission. 


SMALL:   2"x  2  5/8,,x   5/16'* 
Installation:  Only  THREE  wires 


O 


$3.50  each  —  in  quantities  of 
10  or  more,  $3.25  each 


Certified  check  or  money  order  only  — 
NO  CODs 


KOLIX    DISTRIBUTORS 
P.O.  Box  436 
Dunellen  NJ  08846 


--LIMITED  OFFER- 


R15 


WARRANTY 

Returnable  for  full  refund  within 
ten  day  trial  period.  One  year  for 
repair  or  replacement. 


pr.ce  $39.95  c^VlIITax 

Your  call  sign  programmed  at 
factory,  please  be  sure  to  state 
call  sign  when  ordering. 

AUTOCODE 

81 16  Glider  Ave,  Dept  S 
Los  Angeles,  Ca.  90045 
(213)645-1892         A36 


r!* 


&      ..^o9 


<&& 


so' 


\^ 


0\  w    .  3^      <5v^ 


>o 


60 


VYe^e  w; «  o?c 


« 
*» 


\PV  .T«^>et 


A* 


(rf**     -,# 


N 


S*     -***0" 


& 


•crt 


K& 


c^ 


\# 


^e 


.^ 


Lo^' 


©VI 


\*  \***\&a 


,«t» 


tt^ 


it0^    „«     1>e 


^  ^      tf^ 


\e^e 


x* 


tf* 


i^"*^ 


a* 


)^ 


£*• 


■aC 


x* 


^s 


i^ 


AC°< 


0*.  «* 


%& 


■$t 


M»' 


a*       AB^e 


co 


,tftF 


^^;  ^°*Zz  o^-         ,  co^^c^0"' ,  ** 


^fa0; 


i> 


S*» 


a^        A  -O* 


S 


(tffiSj 


wv*si::^  ^  ^»\\e- 


Kef?1* 


t^ 


&> 


e^ 


.di0 


A*1 


^^v.^\^^r^ialiet 


>??*SV:ci^ 


d 


a^S,  <** 


»w 


ita 


iWeC 


oft    ,.svie 


Sf^ 


%fa0 


T*V*H>* 


199 


YOU  ^IK^[CD  $ 


JUNE  S3,  S^relui  (uut-  0MO2  Beacon  T*  on 
270,  increasing  ARC?  iran*<:#.ve*  se'r 
**E  9TA  fw  supply  conversion  BC  340  band 
Epieed.  inoucfincf  tests,  converting  BC  230 
t*  htfginnirr  t  n  ming  BC  453,  recvr  molor- 
tLPinfl,  transistor  cw  monitor,  BC  442  ant  f»l»V 
conversion,  mobile  loading  tails,  increasing 
rwpir  seleciivliy,  TV  with  the  ART  20  Ik, 
TRCflrxnn  220  ARC-5  bt  r*  &  t*,  ARC  3  tx 
on  2M 

AUG  63,  Ben***  op  6M  nn,  diode  n*>,n»  gen, 
video  modulation,  magic  T  fl  twitch.  ant  gam 
halo  modi,  cw  t«ti)tm.  VEE  bum  design,  coer. 
loun  RF  a  a  tt  meter.  TX  Tube  Guid*,  *o* 
pwr  tucoiy  "Cunchoo*"  WullCfr,  SVYR  twlan 
4T.rfjn.  nerric*!  *ni  irtfo,  iflfo  on  iVlTtOOm  *m 

OCT  63  WBFM  transceiver   idee*.  HF  propage 
Hon,     cheap     funn     patch,     Miinolf-tunud     v«»tji, 

construction  hmtn,  ant  coupler,  $5  Vertical 
filament  nfprmnr  construction,  2M  nuvlilor 
converter,  Lafayette  HE'3fi  modlf  BwVr  v 
Guide   to    R*   &  Tk4  product   detector.   riDvui 

Mi  C  VFQ.  tatSC  Htionurnv,  pafmdapfor  'If" 
converter,  corn  Da  el  mike  emO. 

FEB  £4.  2V  multichannel  Hots  f*  deiajn 
ideal  ma  tic  tft  twitch,  loudspeaker  enclosure* 
40M     2W      lm.     lOOk     St     TtSt     •quiprr^rrtt       radio 

3'Oundi,  40M  ZL  SPecsar  eni.  neutralization. 

WAV  67,  Uuarf  Issue:  432  Dued-quad  quad. 
expanded  HF  i in. id,  Tlvo.  hi  quad.  mlnkquad. 
40M  quad,  quad  experiments,  hall  qunc),  three 
el  quad.  20M  quad,  tiltovrn  quad,  easy  to  erect 
Quad  Bihliographv  PFT  vfo,  lube 
1  ro^lilesnooTing  HF  dummv  load,  under 
standing  'dB,"  HF  5SS,'cw  f>.  geometrae  cir 
cuit  devjn.  GSB  20l  trarmteiwv.  FET  converter 
for  lO  2QM.  hi  pan  cm  f  iitert. 


JULY  B7.  VE  ham  r#Qio,  VEO  h»m*.  dab 
adaptor,  tioma  hrew  iDwft,  transistor  detign., 
"39  Worldi  Fair,  gnd  plane  ant.  G4ZU  beam. 

SSTV  monitor.  IJHF  FET  pceamos,.  IC  P*W" 
Btiip.  vertical  »nl,  VHF /UHF  dipper,  lower 
Mini  a.  scope  monitoring,  operating  desk,  S  Lin* 
GfOttbend,  "t  *rhool  harm  dub.  Heath  HR  10 
mods. 

OCT    67.    HF    tiltij    ttate    fa,    tugged   toietpr. 
Oevgmng      UuO/iur^rd      COils       c  Et      converts* 
SSTV    Dix.    paw,     VHF    log  pa* todies,    rd*at»P*e 
dlrraie,      gamo-.*  match     cap.      old  n^i     d»rng 
wodfrn  dairaj. 

JUNE  63,  Sufpm,  issua  Transforrnar  lricksf 
BC  1206  r»,  APS  13  ATV  tx,  [aw  voltaot  dc 
supply,  surplui  o-egpes,  FM  rip  rjqrnmarclnl  xtal 
lyogt,  Wilcox  F  3  ik,  r'eitQi'lnfj  old  equlqrnani, 
7SA1  r*  modir  TRA  19  on  d32.  fr*q  counter 
uta*.  irantcAlvar  own-  luppiv,  utai  for  cheap 
tap*  recorderv  Surplum  Conversion  Biplio- 
gfaphy,  RT  209  ?mfik.iE  on  2V    ARC1  gu»tff  m, 

•r«Tu 

JULY  68,  rYoDtKn  toawar  cdrattucii«n,  tiicouer 
Ifiwn,  eraKtiraj  a  telephon«  p-ol*.  tC  AF  □«: 
'"dB'   expUJnad.  ham  cfMb  lic-i  TPart  I  f 

SEUT    €8.    Mobil*    vtrf,    432    FET    pmm^i. 

converting  TV  Tuners,  *t*\  otc  ttlhlllrv,  par- 
ol ic |  Tee  design,  maontaounea  rhombic,  EM 
XCliar  Icorrijt:  lions  Jan  fiUl,  6M  tt  an  tco  i  ver 
itotrection*  Jan  BSV  2rvt  dtp  imp,  horn  dub 
(ipt  (Fart  3J 

NOV  68,  SSB  atftl  *<*tar*.  icijfl  srat*  ifaublt 
^hoonno,  (C  fr*o  Counter  fmant  wrori  & 
orntsaaotisi  Tramfovmert.   tpaca    toifwn 

o«i»iseY.  putsat  info.  Thm*nr*  afiTt,  40M  Ifart- 
imof    cvta  BC34BM   dOuUa  convaritofi, 

muUO^ncrktn   fattar.    copper    trrira   specs     the- 
minor    appNcalrons,    hi  voMage    transistor    lift. 
hum  club  tLpi  4  Part  5|.. 

JAN  69.  Supni«ESOr  donipretsbr,  HW  1 2  on 
IflO,  beam  tuning.  AC  voltage  control,  2M 
Trantdtor  Mr.  LC  power  raducsr.  tPtcirum 
arulyus  in  Id  AM  transisio'  n.  OPSfalmg  COh- 
■Olt,  RTT  y  autostart,  ca4culaling  osc  sTatMiity. 
lop**?  40  Cw  In,  sequaniiail  'day  s^iichirtg. 
fjghllass  ar*i((x  i  bridge,  ham  club  t«n  (Part 
7>. 

FEB  69.  SSTV  camera  mot!  for  fatt  scan, 
in  band  hnaer.  selective  »r  filter,  unijunction 
trenilttor  Info,  Nikola  Tatla  biography,  mobile 
mitiilation  hinti,  DXtra-clMfi  Hcente  itudy  [Part 

u 

MAR  69-  Surplut  (aattgi  TCS  tv  modtr  cheap 
comktrnui'  amp.  RK2  calcuiatjons.  trartsrsfor 
it  eve*,  barttar  loaJancad  modulator ,  ItantittOr 
osciliaton  uimg  blowers  tiaffvvava  iaadHne 
"i,  Surplut  Conversjon  ftiOliography,  eKTra 
ucmtiim  «udv  «♦"•"  2J, 


APR  69.  2  channel  scopa  imp,  r  h.  prsimp, 
Two  at  PTT.  ueriaNe  DC  load,  SWR  bridge,  100 

kHr  marker  gene,  tome  tranmitof  tpeei,  SB  GIG- 
mondortcopa    mooii,   ponnbie    6M  AW   tx.  2M 

eonvartar,  amtra  dcen&c  sturly  (Pert  3) 

MAY  69.  2M  Tumatila,  2W  Stot,  r*  atianuaior. 
Henarator  tiinr  ihtKt  VEE  auad  tuning,  uting 
a rrterrrtaEco p* .  maatur^ng  ami  gam,  phon«  Datch. 
ragt.  SaVR  ind'^cator.  TGOM  thort  ^vrt.cals  t5M 
antenna,  HF  propagation  j*gte*.  FSK  aHCrtav. 
KW  auTTwny  load.  ru-poi*ar  imaar.  e*n>e  Ittarcat 
study  (pari  4' .  ail  band  Curiam  array 


JUNE  69,  Microwave  pwr  generation,  f,v  !SO 
T»,  t^aSor  |.  f*,,  Sly  corsvMTtar,  2M  S/&  wave 
tf/hlD,  UHF  1l-  tuners,  ATV  video  modulator. 
UHF  FET  prtipmps,,  RTTV  monltoricopa.  extra 
license  study  l.piM.  5),  building  uhl  c#v.ties, 
mihi  VEE  *o*  10  20M.  vhf  vfo 


JULY  69.  adulator,  &STV  tag  gam,  AM  kw 

linear,     432     K*i    amp,     432  ei     ti  iM     IC 

eonrener      r«d+o  contioHad  models    RTTV    (C 


The  back  issues  of  73  are  a  gold  mine  of  interesting 
articles  .  . .  just  take  a  look  at  what's  been  covered  .  . .  every 
possible  interest.  This  is  the  most  important  library  you  can 
have  for  hamming. 

The  supply  of  these  back  issues  is  very  limited  . .  .  and 
when  these  are  gone,  that  will  be  it.  DofTt  miss  out  by 
procrastinating. 

Single  issues . .  $1-50  each  (before  1976) 

Ten  back  issues  (your  choice) $12  postpaid  in  US. 

Twenty-five  back  issues  (your  choice)  $20  postpaid  in  US. 

Twenty-five  back  issues  (our  choice}  $10  postpaid  in  US. 


TO,     ludta     rtpleh    filter.     VRC  19    zOrtven 
tub*    i.D^T.'-tipri,    2W    tra#itMtDf    xzritar.    extra 
hcanta  tiudv  (part  61.  hf  FET  stftx 


AUG  69.  F£T  rsgen  for  3,5  MMe  Up,  FM 
trvitol  BvuitchingP  5/8  w^ya  vartlcaE,  Introduc 
thbn  to  ICa,  RTTY  tone  gen,  gg.Qd..'bH.d  tffln- 
lislor  checker,  2M  AM  n.  -riessure  Irantistor 
fl.  i60V  WDLiaqjlion  triac  appltcaiions. 
iimpve  IF  tvwaap  gm  rrentittor  keyei1.  SB  TOO 
on  EM,  atal  hep  mntur  emefrt  a  Air  a  license 
STtuMUr  (pari  t}t  FM  dovianon  ^iriw,ojrp  atn  6M 
ta.  circular  4uafrt  FW  noru  tajunfi.  rranvi:-- 
paf  amctiv  tracer 

SEPT  69.  Tunnel  diode  theory,  m«|ic  Tee. 
soldering  technique*.  ',vnv*r  Travel  theory,  cable 
shielding,  trAniJitot  theory,  AM  noise  limlter, 
AFSK  pfrrj,  trantiitor  ornp  debugging,  muuRUre 
rnatar  retltTanta.  diod«-nack  pwr  supply,  trsn 
si  si  or  testing  ".",V</  6M  lxH  MX-10  nuulraliting. 
capacitor  usiaaga,  radio  rxopagBtion,  AM  mod 
pafcentage  entre  ctess  i»came  vrudv  fp*f1  39, 
3  400Z  hneav,  ATV  vidicon  gUMH,  2  Tfentrttor 
teetari,  FET  comoraasor,  ri  friate choke. 

OCT  69,  Super  gain  40M  #nt4  FET  ehkpev. 
telephone  into,  seope  calibrator.  thyraciOr 
i4irge    protectQf,    t'ower    tuning   rates,    identify 

■ifiitor  harmqnict,  FM  adaptor  for  AM  t», 
Cti  tets  on  BM.  proportional  control  Kiel  oven, 
Ktal  filter  Inatallatibn,  Q  multiplier,  transceiver 
pwr  Supply,  e»lfn  class  study  lporr  9). 

NQV  G9  MCK  3  on  6M.  IF  notch  fillers,  dial 
calibration  HW32A  axlainal  VFO.  fiM  con 
varter,  foadlin*  info,  rt  i  bridge,  fm  mobile 
nmti  umbreiu  am,  432  «r  tx  (pan  11.  pwr 
iuoo1y  tricks  with  aVodet.  trarrtdtor  kayer^ 
transistor  Pui  Oetign.  AtaJ  vhf  ugn  gen.  elec- 
tronic va>i«c.  SB 33  fnodt,  axlra  data  study 
(gawk  10>.  5B34  linear  improvement*. 

OEC     69,      transistor -dipde     rhecker,     dummy 

IqactfiittenNitor,  tuned  filter  thokei,  bend 
switching  Swan  2S0  &  TV  2,  BEmh  lolectlvity. 
mitch  ek«rctfat,  rtl  xlal  caHhretor,  ttannlstor  oa 
datlgn,  hv  mobila  (U„  1  10  gHz  ^reqmeler,  CB 
rig  on  f5M,  mitr*  lic**«e  ttudy  (ca'T  ill  1$7Q 
buyer  s  gutoa, 

JAN     70.     Transceiver    accanorv     _niT.     PefSOh 
power   supply,  SSTV  color  meihoo    baea  nmad 
G  enter -loaded    anr.    6M    bandpass    filter,    extra 
license   study    (pari    12,  rectifier  dri>de  useage 
facsimiTe  into 

FES  70,  lHinth  15M  dlpole,  EM  converter, 
Klrjh  dantity  pc  board,  enmper- mobile  mots,  2M 
fron  synthesJfer,  encoding,  decoding  for  re- 
Paaters.  OK  35  modi,  panoramic  vhf  tJt,  vaf 
1-abJ*  7.  HF  'riobile  mount,  ajttra  license  studv 
(pgrl  131  linear  IC  Inlp  qip  4QM  ta.  rC 
O  muitipitee. 

MAP  70.  GdO  aoolicatiOrVi,  Charger  for  iJrycelra. 
FM  ffeo  mctar,  pc  board  eonst r uaiTio n .  *\ am  fm 
standarL",  -tap    rf    wattmeter^    mulrdreo    fm 

pec,  "|F  system  modules  tpart  1)r  Si»  er  modi,. 
gdo  dip  lite.  Motorola  41V  conuersion,  cw 
monitcr,  lauyoHl  iurptus  logic.  SSQ  23A  tone' 
buoy  eonuanlon,  GRC9  rn/tR  conversion, 
extra  da»  tludy  (pert  14|,  mtro  to  yhi  fm, 

APR   76.    Nan*    blanker,    3W   hotcarriei    <npdr- 
convwrter,    repeater    conlrpuer      understanding 
COR    repeater.     ?  S  w^ve    2M    ant,   extra    class 
fy     tp&  ttyaxv+ntiv*    aei i iii,u nductO't. 

rgmo-uafing     turolut     m«T*rt,     linear    e-mp     tiirk 
regulator,  hi  oerfornrtanca  if  amp  &  age  system, 
SSB  bio  lor  shortwave  radio,  vacuum  lube  loan 
ho.*.,  general  f m   dace  &  repeater  guide,  megger 
ing  your  ant. 

MAY  70.  Comments  on  "frn  docket'  3*18803 
future  of  cw,  fm-am  fn  aligner  fc/fl>iw#va 
vertical's,  uimg  7M  imeiligentty  auio  purgiar 
el  if  mi,  pwr  supplies  from  surplus  cprnponentv 
IF  system  modules  fpait  21,  vfcf  FBT  pre 
imptj  educaiad  idror  iitai.  pottage  uamo  6V 
Th,  eptrj  ciess  study  Ipvt  *6  S-snOD  "FN  l_ 
i o •%  band  nol >cf  mont! o*  mubil*  c w  tP,  Wic 
autO- patch 

JUNE  70.  DOFtR  ant  vlo  circuit,  remote  Swfl 
indicator,  indDor  hf  vtlrl  inn-l,  two  r"  pn  ana 
iii'lijnna,  un^iipnrnent  it  r.dSK  loss,  2  il  trap 
verticals  liMvinu  surolus.  *\>n  4DM  uu>  la,  21  dB 
7M  btem,  antra  dan  study  ir-.m  1 

DEC  70.  5ohd  state  vht  «iMr,  d«lla  'n  con 
liol    ^P^    S^SB,    2M    rrantr*  ■      MyyiOO 

Offtet  lunmg,  'littte  gat*  -mtc  3  SOQZ  n* 
Una*rT  general  clan  srudy  (part  5 


ino 

- 


Trarrtrifor    p.s     curtem 


JAN  71.  Sptfl  'one;  lor  dulTrg.  Heath  Ten  er 
mods,  tw  duly  cycle,  rcpaatar  rerobaaTef,  HEP 

IC  projects,    10  16  20M   parabolic   idaat,  ught 

Ming  protacEipn,  IC  f*  accessary,  nttu  ants, 
ilouble-balancnd  mixers,  permanom  marker 
tool,  barn  I  Icenu*  Study  (tu«iiiani. 

FEB  71.  Metal  locator     varactor  theory.   AF5K 

umt„     SSTU     patch     bo*,     ATV     hints,     RTTV 

ng     fndkator.     tone    encoder  dec pder .    22*3 

MH1  corwefier,  SSTV  m*gn*t<  deftatiipn.  IC 
coda  otc.  6M  n  becpar.  general  cleat  ttudy 
(pari     6*.     RTTV     intrd.    £■  erf -board     tirmmai 

lOweKmmatar 

MAR  71,  I C  audio  finer,  IC  BM  converter,  trap 
vertical  idniii,  dig  I  coumor  Infp,  ^ui'plun  etiuip- 
muni  Identification,  lit  llnigjir.  simple  lone 
Pitch,  repeater  audio  m|n*ir  -iigi  RTTY  ^rces 
•or  let,  coaihanger  gn dpi  ana.  peroral  class  study 
ipari  7} 

APR  71.  tnfro  to  fm,  flOH*.V*ri.  reoeatar 
problema..  Motorola  hTjpv%  \\  t^0*****  T* 
paeter  UnHing,  ^---\   QV.*n«><i  3M  fm 

*.      f*°'^'\\    VI    ^      fm      markelplace. 

n\etei  e^«  ^^\  J  T»^  jctpr  modulaia^  i.^sale  »rg 
gen,    toutO^£    hookup,    hf    preselector.    1 0M 

12W  ta. 

■ 

MAY     71,     7DM    mpbilo     whip,    2M    pteamrj 
traniltTOr  amp  design.  10M  din  Ik,  portable  lm 
trantceivei   directory,  audio  compressor  tliDoei. 
trans rstor      LM     freomcior,     4SO    MHr     Mnfe     t> 
tpiTicie  af  filter,   1  iutse  3M  tremee+wen    surplus 
7M  povwer  mo,  general  ctats  study  ipsit  gj 


JUNE  71 .  2M  l»eam  experkr>antt,  3  mt  3M  du»d. 
mull i  band  dipole  pat t arm  weather  balloon 
vertical,  pocfcei  pager  egueic h,  two  er  vto. 
tuning  mobile  whips.  lnnin»tOr  pwr  supply, 
cnpiiciTy  decade  box,  4 DM  gain  am,  QEnerd 
cltt*ti  ttudy  rjpert  91 

JULY  71.  IC  audio  processor,  audio  tig  gen,  cw 
filter,  2M  1  >ti  osc.  2:M  eollinear  vertical.  FV 
supplier  directory.  Motorola  G-strip  conitnion, 
transistor  beta  tester  genet  a*  class  study  4  part 
lOr 

AUG  71,  Kern  ractimile  <Oart  1t,  S0O  Wart 
linear,  dimeniiom  for  July  CDirmeai  4  tube 
BQVaO  station,  vfo  digt  readout,  Jupiter  on  ISM, 
U'rnpraE  class  study  (part  11  i^  pink  ikkei  wave- 
mater 

SEPT  7%.  Troniinrmailuss  power  supplies,  lOlld. 
state  tv  camera,  IC  substitution,  two  rf  wati 
maters,  IC  co mp tenor  age.  muttichennal 
-»T  2€W.  h«m  fflcumJe  (part  2*.  causes  ot 
man  ma  pa  noise,  vfo  with  traclr^ng  m,p*r  gen 
oral  daat  Rudy  (part  121.  transistor  Heat- 
tlnklng,   IC  Pulea  gen     tone  patch  teouitten,  hed 

WBttTTSfltBT  s 

OCT   71,    Emergency   raoeaiar    cor.  transceiver 
pOwer   supply,    predicting   meteor   shower  I.  drgi 
twitching.       reverse-cur  tent       battery      charger, 
passive    rtiirae tiara,   earth   gr minds,  audio  "tailor 
■  •  1 1 1  * "  ^  n  e=i  ',.  :,vv.ic   TiBD  nv^il-, 

rVOV    71.    3  ef    7SM    oaam.  motor -tuned  gnd 
olane.   2M  gain  vertical,  trantiftor  Pie ilng.  Sp Id 
tite    repeater,    foK-hunfrng,    audio    fitter,    tran 
srttbr/dioda    tester,    etal    tatter.    6M    «w   ime, 
1Q1S-30M    puait.    tracrtvftO«    Ol-net    (tnal,    ant 
leadline,    communication*   dbs     2300   Mf*f  em- 
tiler . 

AUG    72,    SSTV    intra,    speech    processor,    fm 

reperuar  m'o,  tear  probe  comtruction.  GE 
proQlina  ec  luppry,  433  rf  tatting,  preamp' 
compre-sspr,  fiix-er  mods,  1pne  patch,  Twp-ar 
Info,  solar  info,  SCR  regulator  for  HVPS. 
'•ileal'  -.tnl  die.  fm  r  n  adaptor,  aulp  theft 
alarm 

SEPT  72.  Plumplcon  ty  camere.  WWVB  60  *Hr 
»*,  cigarTuPa  tig  gen.  cw  active  Til  tar  rf  testing 
ei  12S6  IsOO  Ghi,  balun  ant  toad.  Transistor 
power  supply.  iC  6M  n,  IC  fmvam  detector 
(part  21.  active  filter  design  (part  31.  K2QAW 
fraq  raurti#r  (part  3).  2M  Treq  synlheriiar  tpart 
l  I 

OCT  72.  Correct j on i  for  Aug.  fm  r*  adaptor. 
2M  freq  5vntnon?ai  i|part  21.  6M  tranilttor  vfp. 
nabD  amper*  mater,  time-freq  miaSiirement 
I  part  II.  active  filter  design  iptrt  41  re  Peeler 
inner,  e Aire  ciaaa  G&A  Snari  3).  balloon  vert 
c»i.  ID  gen,  time  datay  relay.  432  fitter  ideas, 
DC  AC  ifl*rte,  he -diode  corrvertar,  rtl  decade 
arva  niaie  dritier.  otia T->nuf  suopiy  ^0'   iCt 


NOV    72,    Hf    trans  rstor    power    amps     RTTY 

setter  IC  rrf  u.  txansittpr  i«vt*  '<reramcv 
OOsfwer.  220  MHt  preempt  doubla-detta  ant, 
timpte  conwerter  using  modules,  hf  RF  tetter, 
--•ego  Una  '  Osc,  2M  freo  svnthesuer  tpart 
3h  rt2QAW  counter  errata.  ZM  preemp,  autre 
class  Q&A  (part  4J.  hi-Z  voltmeier.  Nikola  Tatla 
story,  trht  iwr  mater,  transistor  regan  rx,  432 
BBS  tranEverier.  AC  ar«  wglder,  intro  ta  cam 
puters,  hybrid  am  moduteto',  HR10  fH  mods. 
10M  iranstftor  am  th.  4QM  gndP-lana.  IC  logic 
denionnTatpr,  uverload  pioi*  i,veec 

genaraior    digi  Iraq  counter,  eural  tk  tuning. 

DEC  72.  SSTV  scope  anatyiar.   2JU  lm»i,  tone 
burst   encoder   and)  decoder.   i.nivarieli   it  amp. 
autpnatrh  hookup,   t-M3B0M   mfo,  voltage  rtt 
i«bia  cap  info.  2M  tfl  watt  amp.  SSB  module 
rlon  monito*    nTfti  freq/acitvity  meter.  tOAvar. 
dc  supply,  trenarnitaion  line  use*,  radio  attron 
flrfiv,  Inductance  meter,  75  to  20 M  Transverter , 
LED    info,   40M   preamp,    trentiftor    vlo,    19  72 
indaH.  2M  prvamp. 

JAN  73,  HT  720  tauchtonf  3-el  20M  vagi,  SO 
MHz  Iraq  counter,  speech  mocessor.  2  tone 
gen.  fm  tact  tat,  ttU-Ovar  lower  GM  converter 
ufng  modules  tuneable  af  1  titer,  *►■  band 
linaor,  10M  IF  tuner,  diode  noise  umpter. 
cw.ssb  age,  hw22i  transceiver  AM  mod.  HAL 
IO-1  mod. 

FEB  73,  CW  id  gen,  tone  operated  relay, 
toroidal  ounrlrntura  ant,  active  filter,  time  freq 
measurement  Ipert  7K  rapaetar  timing  control, 
SSTV  circuits  (part  1],  2M  converter  using 
module*,  mullftunctian  Tiiteing,  FET  Uiasing. 
fraa  counter  preamp.  TH22  hi  power  mod. 
transistor  rl  pg war  arnpt  tpart  1).  light  bulb  rf 
power  i  nd  ice  TO*  t.  75A4  f.ltert,  caoar.tance 
meatur amant.  Gcnwl  201  mod.  world  time 
into 

APR  73.  FM  deviation  mat  er.  2M  FET  preened. 
iwO  2M  power  impj,  reoaater  control  (part  T^ 
repeater  licensing,  European  2M  lm,  fm  icann&r 
adaptor .  RCA  CMU15  mod*,  lightning  del  actor. 
Cb  alignment  gadget,  transistor  rf  power  amps 
Ipert  2S,  repeater  economlci. 

JUNE  73.  220  MHt  aig  gen,  uhf  power  mete, 
repeater  Ueenting  mfo.  RTTV  autoewitch,  40M 
hybrid  vfo  tta,  ant  POlat  nmunt,  1O15-20M 
auad,  K20AW  coufrtar  mods,  daubfe  coa*  am. 
ham  surrvnar  >o&,  tone  decoder,  field  nrengeh 
meter,  mead  oat  wry  pack,  ohm  mater,  FCC 
rags  Ipast  11 

AUG  73.  Log  pariodici  (part  11,  tone  huttt  gen. 

rt  power  amp  design,  tnrnuttor  radio  intercom. 
IGOM  an  l,  SSTV  monitor,  low  toit  frftq 
counter,  VOM  rlesign,  qrp  40M  IX,  432  MHE 
erciier    fm  audio  pro  casting,  F  CC  rags  (part  3) 

SEPT  73.  Repeater  control  system,  log 
peripdics  Ipari  21,  2M  ra  calibrator.  P  LL  ic 
appl  heart  tons,  TT  pad  hookup.  Heath  HW7  "ST* 
meter,  Oscar  6  doppier.  2M  coaieai  ent,  2M 
converter,  iC  kever.  meature  em  2  FCC  rega 
f pert  4}. 

OCT  73-  GE  POC  feet  met  e  rnddi.  microwave  treq 
meaiurernant,  CA3102E  2M  frontend.  ?  kw  hf 
linear,  rf  watTtnatar.  mum  repair.  BO/40  dlpole, 
IC  '■'hj"  gen,  vhf  freq  multiplier.  FCC  rega  (part 


NOV  731  450  MHt  exciter,  intro  to  ATV 
circuits,  mead  voltage  mwtio-.  autooetch  con 
nactiom,   iC  matar  amp  utter    TR27*t  tupoly, 

3«r  vevtieai.  IC  at  tfita-,  rr.ome*>tarv  power 
failure  protection     1  SOW    mt    acoupiar     Moro 
role  HT  mfo    SSTVISB.  Clats  B  ef  i«tv.  FCC 
rega  {part  61 

DEC  73,  Coda  speed  ditplay,  2M  kvi  amp.  IC 
kayer,  B03G  waveform  gan,  helical  retonator 
deiigrt,  sensitive  rf  voltmeter,  proximity  tdntrdl 
1  witch,  IC  (ester,  tenant  In  I  lone  dar.oder,  2M 
portable  beam,  alacttqmc  celculetpr  math,  cw 
filter  design,  F  CC  regs  ipari  71 

FEB    74.   SSTV   monitor   mfo,   iC  awoip  amps, 
scope    sweep  gan.    15/20M    ««vctcar.    telas>hOn* 
line    control    tvstemr    PC    board    construction 
vat-Q   af    fitter,    blown  fuse   indicator.  40m  cw 
stn     with     Tirn  Tec     modules,     simple    preemp 
cOmpresflOr,   tingJe-lC   r*,  "432-er'J   I  inal  attem 
hiv.  Transistor  keying  circuit,  7'te9mant  raadour 
with  nixie  driver. 

APR     74,     Vox     tor     repeaters,     tone  oo  era  ted 
refay,    ht    irantverter,     l0tp2m    tn    conyeites 
remote  COnl rot  panel   lor  scanner     RCA   trrr   n 
tuning,  tubsnjdib(e  tone  gan,  FCC  legi.  Ibart  01 
Rtceater  AiLit 

MAY    74.    Cd    car    igwiuon,   sumo   compieaaor 
info.   In mr fere-nee  suppression   for   boats,  tLrto 
burglar    slatmt,    2m    ic    p^aarnp.    10m   let    con 
vertat- 

IULY  74.  4  1 0DDA  linnar,  untuertai  freq  gen, 
universal  alth  gen,  BGG  IC  timftr,  HUM  pnased 
array,  1  35  fcH/ -432  MiH#  preempt.  1  DM  nrp  am 
tn,  3DOO  i^dc  supply,  hpw  to  raad  daa grams 

AUG  74.  Toroidal  direct »onal  wattmeters.  450 

"Hf     F£T     pieama.     use     gdo     to     fmd 
Tirimlme    tt    pad    tMOkuo.    R290    aV    R392 
mods,   tracking  cw  filter    aural   woitrn»t*»    un> 
versa.)  regulated  |.upply.  titv  scan  converter,  rtl 
logic  pro  Plevna.  IO  timer. 

SEPT  74.  M  OS  KEY  elocironic  keyar  (,pBrT  1), 
ex  vjarnlng  syftam,  heath  10103  gcopa  mci 
qrp  6M  am  m.  rl  speech  clipper,  audio  noise 
I  in  liter,  w*  tataiMte  on  SSTV  monitoi.  universal 
IC  testa*,  miniature  r,g  ggjtftftagttCJii  wywtl 
COnntuCtion.    infinite    it    ■ttenuato'.    electronic 


(More) 
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HT  ?20    {peri     11.    repealer    9Qve*fi«-'#-rii     *egu 
»eted     5     *dc     iupdi^.     trr>    <eic*r    ternavea&l* 
rmjbile    41111.    Mo  tor  a  ■«    Jruelering.    2M    ve» 

rolhneat.  Motorg<a  mouol  code  ?M  coaxial 
fllPOl*.  l.fl  MMJ  if  flfip.  MOSKEV  Bltctinnii 
ke^ar  [part  3)j  caruuri  rrnfre  Circuil.  Km  power 
ig  paw  flk«r,  €M  proa*np,  3wlr«  diuulti  ATV 
IV nc  g*r>  NC*<  5  muuV  mobile  whip  tot  ap^rt 
mem  dvwOri,  sstw  auta  vertical  trip 

NOV  74.   H20AV*  counitf   update;,  regulated  5 
vtJt   tuDD^v.    wrimi    direction    indicator      tynifte 
wed   Ht  770    loan   2),    TOM   3d   be*m     iuiq 
patch     pad    frock upv    dbuUt-Aib    am    mmh. 
navce  cmh  ►ruTrucripo.  dig*  jiwt  mate*  toaH  11. 
GM     convener      fl  6      MHe      1*)         C  bridge  " 
MOSKEV   *iac  Tronic  ktyei    [pan  3|,   Aug.  sstv 
•can   convertac    or  rata,    ropaiter   alt  tract    indica 
■  or 

OEC  74.  Car*  Of  nrciadft,  wiftd  speed /direction 
indicator,  wi  latetltle  video  con*nl*r  alec 
tf  on-.c  kgvr  funis  fqr  novices,  unknown  Teeter 
*calai.  SSTV  tape  idcei  TTL  '09«c  probe 
puOJ'C  HrvHt  band!  cofiver  tar.  tuned  diode  isst 
'ocoivofi,     d*e<     iwr     meter     I  pari    21.    iefap*ran« 

POte    bum    Kuopori,    rho<mpfC   emetine*,    1974 
|nd«X 

FEB  75,  Ha*Th  HO  10  tCOPe  mod  for  SSTV, 
electronic  My  Of,  digMal  UTeNite  orbital  time*. 
Oicat  7  uparanon.  latallii*  orbital  prediction. 
Hailtl  SB  10?  mods,  comparing  FM  A  AM. 
repeater  a ngi n oat  i rug,.  Robot  SO  A  mv  camera 
mod.  neutralizing  Heatn  SB  1  fOA  Bounce 
rata "  IC  twitch,  rape  key*  tor  cm  Ta. 

APR  75.  JVM  MaJhv  lv  2M,  ?%t  tcuvung 
»mn.**ii*r,  88  mri  (0<0*d  into  &  tuftttion 
repeater  controller,  mead  patter*  p* Kluliom, 
t  ft 22C  pr*ainpp  telephone  finchm^m  r^, 
Guide  to  2M  Hand  held  Tf»"*oe»vefl.  2M  7-et 
beam,  banc  lelephon*  tvtiami  (pan  i|.  1  0  min 
ID  Timer,  modrlied  hf  Huiller  mobile  ant  lor 
2M,  ISM  quad  modified  for  20M..  2M  tolline&r 
beam,  ft  11A  lorplus  rm  conversion.  B/p&w*v* 
?Mant.  Hallkraftert  SX  Ml  TX  mods  160M  cw 
|p 

AUG  75-  146  452  MHi  Helical  ant*  Lpari  21.  10 
tmo      ID      tlfnet,      dso«     IW     cOfflpyte      4p*M      11. 

debugging  tf  ***dfcacl.,  DVM  trytr  i  guide.  Vm 
M  tell  it e  manitw.  cmoi  "attu  kever. ""  PC  board 
method^  i weep  tube  f  tn»i  pi eca unom  compact 
muli i band  diPOla*.  small  diQiial  dock.  jftMiory 
wfo  for  hi  immcewef,  modsrn  non-Mono  cqdei. 
rnoiii  tunciion  aen,  2M  icannlng  ivmheaize- 
orritir  KF  202  walky  rhorger,  10M  muiti 
element  boom. 

SKPT  75^  Caic^UTing  ff*q  counter,  mm  ta retina 
FA*  witam  (part  II.  <C  rriiHiwoltmaiar  three- 
button  TT  d«codear  TfOubletfiooiinQ  ut«  pj*. 
40M  da  ant*,  1*6  432  MHr  helve ai  anil  Icon- 
(.<uf«on},  Org*  fM  comouTe*  iconcturfion],  reed! 
taLav  tor  cir>  bk  m^  ME55J  pra»et  timet.  po**ef 
failure  alarm,  portable  qtp  tig  po*n*i  unn, 
precriion  ID  tfii.  reference  ilandard.  135  kHl  if 
ttrip,    telephqno   handiatt   wlfh   fm   tr  #  n«:  pivers . 


Since  there's  little  to  get  stale  in  back  issues  of  73  (our 
magazine  is  not  padded  .  . .  like  others  . .  ,  with  reams  of 
activity  reports),  you'll  have  a  fantastic  time  reading  them. 
Most  of  the  articles  are  still  exciting  to  read  ,,,  and  old 
editorials  are  even  more  fun  for  most  of  the  dire  predictions 
by  Green  have  now  come  to  pass,  incentive  licensing  was  every 
bit  the  debacle  he  predicted  ,  .  .  and  more-  You'll  really  get  a 
kick  out  of  the  back  issues. 
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eme>  POHN   um  tta-w  *.--*w  ewi 

C'L^I^  ii  m> ■*•*,  Cna  Mhi  Armrvu  I 

&*  w*  $  mm  U»r.  If»»i  m-  13  Vom  I*.   T(w 

A  Ted  L*<  0wvna   -  V*»ni«  TTBrnmpf  flie>O,*iB0n.t  Ton-  VHf 

C=n*H*i     -     +«■— •    Anwnni    F*-^^    Aid4W«9«e^    *™p*i   RTT*1 

&,niwn.  Hm  to  l&T-tfi  *  Cttn,  A  ^»0  WMJ  T*lh»4tei™r  fm  LMilw 
SI 30.  SpaCR  A»  Ju*H|ue  14,  f  ISOM  Vam-Dry  Hiviiilfid.  En^n  Trial 
iBQftl  ^dtplir.  The  PRQV  ZDppV.  SnnDkv  0*i*dnc  -  Ai|h  nn 
A5CTI  KrylKHK-J1,  Simpto  umfiti-ici  TeinnriHl  -  Unnp  inr[irij|. 
nlirtilH  Net  Hn|x  -  T»»iv >»  SjmpU 


Motorola    T4J    [x    mod    for    ATV.   0  SO   MHf 
ivnthenrat   Ip.irt   1Q.  ham  rartto  PRi 

OCT  75,  A  dciux«  TT  v  kevboa^d  Ipart  1). 
Op  Amp»   a  ba tic  p* imtf ,  an  introduction  to 

mtcroproceiior;.  2m  SyntheHizajr  (con. 
tion|r  SaialliTe  Faw  Svtiem.  r conclusion}, 
regulated  fopplief  ( oHep*  1 1  mg  the  mvitervi. 
Digital  Logic  ma6i  umpif,  FCC  »ntatvrevur  a 
cpntest  uP  lYPtEm,  digital  clock  timt  bases, 
the  operBiing  d*sk.  QRP  432,  ham  PR. 

NQV-DEC  75,  Blockbuster  double  inua1 
FfipfFapi  tKpcned,  breakthrough  in  fast 
Kan  ATV,  ltrobing  dnpiays  n  cool,  tha 
tuned  lunch  box  1  a  manna  lunar  for  HF 
Transcei^orrtl,  m  deluxe  TTV  key  board  (Dart 
21.  th*  127'  rotating  mast,  les*  than  $100 
murtt-purpofa)  K:op«  for  your  shack  (Part  11, 
predating  ftmd  ordor  mtermod,  faedljnoj 
primer,  QRMmgitu  Tfurd  Reich,  why  tube* 
hasrerk'i  died,  intiant  circuint  —  build  your 
own  IC  tan  rig,  the  K2QAW  lynibetizer 
PROM-otad,  a  ham'i  Intro  to  mlcrrjproeai- 
iing,  Ground  Fault  Jmarruptar  (a  keep  aliva 
circuit  for  yourself),  a  $1  strip  chart  re- 
corder, an  even  umptov  clock  otc ...  The  Fun 
City  rurpiui  icene.  updating  the  Neath 
IB  1101  counter.  256  oa| 
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I  a  pei.  t*  ^^»^J  »*r^»»*».  *  v^qpnap  T 
avi,  -  E**^,  tH  JJ  Tat,  Cp-Q!  «  Ant » 


auv  t*  h<4  A-»if  4«wt      He  ilia  la  i  S-t—  u«t 

ftfk*,  An  Atttwn^  kuviid  rt».C«m  40H)  *"**»»  Ttfn«vg.  Th# 
75-aDm  M"T#n"fJ — .  Ttw  Uffgic  (it  *  MarchnnMiii  Mo*  ra  Co>> 
V<Hrt  Am»Piiii,  i|>n  Qx.nq  -  Cily  ftylo,  Th#  $«i:iii  3m  MdIi.im 
ft'ilnnna,  An  hiiwili<U  •Jvr.  'n  |fJ(J,*BDm.  Tha  Ultinw  Qarigii" , 
Aniuldur  Wm*Hio»  SmellUe  Hci.i  ■■■  Suun  Vr.ui  HH317,  A  Vciv 
■Lrmap  I/O  thH  MCltltl  IB,  Cncfi  CcrtwrlKr  Urnnq ^  PpCMi.  A  Nitty 
Cri9utti-<CfirnEMPr  Svnarr,  Th>  J<n  ird  Q^ti  of  TTl..  Bulct  J  CrV 
«***-!«v.  ft«  Hew  Few  <V  treui  HT.»&T«w  5-w  C-tn^r 
lb  SfTV,  tiiihfit  tjqd  -  pi  **—"  &ueaa  at  Aa,  Cemewiw 
■aaapaee. 


Ort  t*   *»W  •*•«« 2  6w*4  **»0^  Anntin.   Huil|>«Ciaw»  )f 

*qm*  tlio    ii.  »*»*  da  ire*  lae  icaf  «vi  Ml, Opb> *u* w an m 

•4.    *^  PneBeTeB^'C^I    ajVaBeXl 

CH  iD  l>»**  -  »i»  »try .  naeaaaoL  ibeaa.  ■•*« 
<»•<**•  Cippea  &****«  -  s,wpai   Cap  t*  i  mt  Lp» 
'•i*.    It  *ar  A^  ?#af*««>  *r  *»p-  r  »-■   £■*'* 

Raeewi  t-no  bUiar  and  Knewvi.  OkMAi*  Oniiaoari  *nr  i&mtu  *0 

-  <  faiet«tiQ*>  GxiuanioHJ.  iu<HJ  i  S*e#i  Bianowff  -  C«n  nn*n 
Dunn  to  1  Hi,  Th«  lin  -«-i1-lilii  f_niTtotf>  DH.'iJr.  M«lrti»nicfll  HtTY 
BuHar,  Hflvn  Voy  Lirdi  1+mk  Yplp,  HofetO  lrl4«flPH  lC<«k  Oup 

-  ijudcH.   BCP,  pr   A$C|l   COnwnron,  A  TTL  T«iar  -  Grdfll  iyf 
U-nmafl*nrt  Hdi^am  hCs,  Th*  Nh*  Hjm  Prf^pmnnw  -  UiKH^  thDBI 
Canluunrhi.1    „P\   Wort.   HAIlC   Whir*    ttu;*         ifi*    Bw.i 
BASIC.  t>.  l^n  Aj^I  at  *uj*mm*inm  wvt  11 


aaa  D  fiian 


fee'  **pi 
tj*  Hu  Djbvm  Haana.  £asw  Deaa  ajeaal  fa 
Lrtt  The  Camame  QSO  Mac»a»r  HO  ton-f  a  mipj  Conner.  $■« 

W(**>  on  C-:m»,  Man  u  ^td  1m*iv  Lh"ff  *  Orltrn  Svfl^ia 
fc#»  board.  Impiuw  *™k  SSTV  wyHh  ihw  FRAME  B,  «nd  m^o.  Tlie 
llTM  ^?  in  ww  UriH  larncir  1  |r.r.)ui1ni  lD7b  |ndv\  tn   '  »i 


PEA    71.   By  kl    *   StirTMai   Oanftnuniamr    -    TnAklei   Spunv. 
5^rnh*m^nrt    IC    F*«tfJ«-n*t    SfindPt,    ^OW    Cm   **#■.•  ftiMn  PC 

ftewai.  Homwi  v.™.  jbtpi*  <UiuiJ.  ASOi  h  Qmifat  Cai«r, 
ATTV   AnHPai    -   lh»  D«xe  *•♦»     Hy  Ui«|  «e  *t  101.  M*n 

1.1 1  *i  on  to  a^e  i>*-   fta**r  a*>pa  las  y«v  **  Atat-A,  ?«t 
TavIEien  10D-h 


UAfl  T*.  SMo«i  fM^aip  uph  -  tupubs.  FU  lltane  Sm**, 
fJaiptw  OreHHt  •eanJt  -  A  GeM  U««  nt  Pwi,  Scmb*  **»  Junior, 
A  PC  Scwd  fionarvad  Cnwnrtwni  tuniiui    "i  It  am  onivtr.  &bcmD 

-  A  hin  Tvpt  el  CW  Fifcrar,  Si»Pld  ThuthiutKm  N*a  TVT.Tt* 


7*.    Vt# 
II 

A  ^«oa-i    76        Ulan  ■  TiamMatt*  D*ohm-.  InM  TK,  Lib  Triv 

tneot  —  ana  Mftniir*  Trvnttfirm*  htipadancii.  How  Thorn 
,ir:  T*:ipi«i  Wuii  -  ■  Iprl  rr(  Ojs  Ati  MintrtHMi.  Thaw 
i  .i.rmg  Mtiithwv  4Jfiipi  -  HAM i,  RQUi.  PHOWk,  rlc  ,  ASCHi' 
BiudDi  with  m  NftQM  Ilpi  P;il.ibuFir*n  RTTV  an  CgnLpuiu-i,  Aim 
V»i.'  Seom  H-uhl  -   With  j  Prmpainwilablv  Ca  IruHKoi 

JUL  7*-  "%i*^r  oar  -  On—  In  Ow  •«*  te)  lt¥F«Haw  r.  Th« 
•jlwiiajiia  JlJieie  OiV  Rib  -  A  i»fl>i«v  J  PWin  A  Pun  CjChiiih 
■  Uwepi  HO.  Hki**  •  F*J  Inn  lootf*  •  Ihmi  Qrt 
:  Pvrira*  aaal  {Mbet  TV«^p,  !■»■  Wipapap  ■■  ■>■  -  P«i^|» 
C^T30»  PkB*r  lO    TkB  Giar'  V*»#  &an.  CnaahB  fJTV  Ptiofjrp*> 

km  ».  Wiac»  HT.  P«_  fwaay  T«Jb-«-  T,  1>*  tw  &erte 
Cnm.  A  WTTVATip^hp  Peain  Uwwt.  Y«  Cwm  ipji  Can 
TPI*  Mm.  Qmm  fvj  tur  Ht  -  p  Hail  UIm  rtn*  Tt*  St«i«i 
T'tninitch,  JUmpla  VHF  Monitw . 

AU0  76,  Haiff  Oa  V«u  Urn  IC»I  -  FurKhnHMiimii,  6urptl*i>ng 
Mm  .mum  La*  Rand  Antenna  -  iih  DftHN  fPen  II,  MPNhMOS  - 
rtm  Heir  Kryii-  V«|J,  Thu  SLiritl.nii  "ulinfir  Gmtdbwi  OuwD 
, nri  ill  i  (,ntnrr*fci»l  IC  DIP  Biiirrt.  Her*  *LL  Mwfic.  Thi 
baaie  Gra*rf»  -  tHactestl^tprMr  Li*t  Tracw  Gk^bH  CakniUtiBHB 
«or  rtw  &Kr  -  Uu|  ■  Hatai  CafldiiaoN  Iratpn-i  Cu«[* 
CaMvatwi  -  Uepi  YWTV  Snli-ewWUHrn^  -fc*r/ 
*! i#i  «  S*?  <ptaMk«*.  T>»F.nB  Oxk.:n  Caiiwp*  i*h  Sav 

i  Atw atppan-.  m*  ■*«*.  r>B  o»       ■'  -  *.*.  13. *»  *e 


-  Wh«t  Ad  Taeai  Hrnoneui  Linmen  A^a  Aa  Aeaui.  A 
UtmmaMm^nn    k«n,  a  Luf*   "^O*  v*j  Ca»  *4hp.  SpreMita 

0*T,it  ("«4f1irt|        UtMSPPaCkH  C*4=«*H>f.*iK  .rtlllhpSaAtll, 

ttmiri  nw  Saffi  fir  TV  Terminal,  Ei  Oi«a»  5>vt<  Tracer  -Ten 
Our  hi'  Mv-  ClmifHikiip. 


HUH 

'  <W,  Gat  a* 
-  Tbr  Ei 

■T  l^PTl 
Thr  S*=t  *sE**t  tCMstnon.  Loud  Ctrfiv  CtiajiiPi 
O.cit,  SairAnwfrM  m .*,.  p.Mnv,  fa«  r¥.n*i  tTapFiFT,  TN  SH  *, 
"Wcyl  Drad1  tn#  A.*timrj  irwMwH  L  -  Annmn«  rm  3D.  40.  pfllJ 
iS-n,  DhUph  Chipgen  EipcmH,  Huw  Do  Vuu  Uk  iCi  Ipan  Mfk 
thirty  ¥nn'!  fll  "Mtn  PTTV  ,  II. g  *¥nriu  Hurcpjr  Al».n>,  panrt^  OqUfi 
Diil  DScoUm,  HRPther  S^tilhlP  pi^rtlpv  Cwilrnl,  "hit  Timq^K,Br  IPH 
ii  Hsnt  tat  Vmr,  TtaJ  Ball  Ail  a  I  PfDgrjinming  liuii  l||,  OSCAR 
Qiti-ti  •:•■  y.jai  Afbur,  ASt]  1 1 •  <ldu<iut  Dqa*wea  '"*  *ui*  fvT.T** 
Smahp  Tiatpr  -  Wmmr  S^cmwh  Tp«ur.  Th#  u«^  w*..r  Huaftttd  Ac  . 
ToMl  rr»  Gtaaeet  Koaeer  e*  Tham  aui.  Bpuak  »  asch 
*V«bi  na  laVP  PredjranmMat,,  in  Pit  *»*  BAaVlC 
|_  _  aaaaaSi  C^POkRar  Ti 
■ 

idOAtL 

OEC  76  Qo  Tut  h>r  Tart  -  *Hnplr  SutaauOraHP  *n«Mlrr,  Word  ■ 
Simplest  rnt  Bind  Hsr*'w  ».  Hur.  Da  *"m  Up  ll-i?  Iparr  !V|  A 
Bbp*i  ChHpa  CW  (Dei,  1 1-n  /P  RnKiaJ  Aoimut,  CTTOQt  Cl<*C»' 
hustnr,  ^lui'ig  a  CScr,  A  Ham'i  Cnmpulpr,  ^hul'i  All  Tt>b  1  Til 
fiunKr"  -  in  t.liliich'i  Evi  Vtfw  nt  1fw  M^crapr^iiHiiiii ,  The  So  It  Air 
nP  Pi  oat  »fi»tn^ii  Ipan  4111.  Pgt  l/aajj-  inta  VgM'  SSTV  return  - 
UqinD  j  fcm  *'«JM»MW  Siandard,  Wm'i  all  Th  ■  W*^-lrW^p  ! 
•  Tan  About  Ccai  Sdbj**  >*»)»'.  »jpa?e*i  |*w  *w  W»* 
avaaOba]  n*  PHI  Urpk.  T>»  »C  32  dtalaap 
t«  cv.  aav  Da  PPA  a  teTWapn  Apaaraaa .  0  *  -*  ■ 


HOLfOa.V    J4,    %i   *n«*   Heael    An   a^pjpain^    aOQ   Win    Ht 

**>■«.  He*  De  vou  laa  KU>  taan  VK  »**-* *-™n »**  pp«tct«r 

ULS  OHi    UHlia  Lew  111,  Add  R|T  to  Voar  Timac*riar. 

ffi^cdinibn  Wwi«  (m  ■  (.Martina  -  jfenaEHcnt  ei  HKlTi. 
i5rt.ii>-.  '"-"-'i  Bam  ■JRP  DuMtwy  Load.  fa>Jkr'i  tuefir  Oi*nja  ■ 
MulEr-rali  tonl.  TNl  AmsHnij  1(1"  AlMPntin  Inr  Iflutn,  f^Pp lacing  lhe 
Krli  rc  5  wit  in  S'lTplb  TTt  r.vH*rn  Ig*  ij*  Ndvifi,  Huto  *ou  Can 
Syni-hriiil     1    1  ha    VHf    EridjiNifeiutl   At>[irooch   itl    9m  MflOpTmBl, 

1..:    -•:!-■..•.-.   i  ll.r-Pil,     -  'h?  Cri.rd  »i.    C.W  M.^l    ."#     t'lp  MofJ  3.^-..«l 

Dffl«  iha  pot »*!  tcprt^f  -  haeiB.  »J**e*  P*ir*  \m*m*  Tn-z?>Acie 
A*pi    Co<ncMtarl  Ca*  aaa)  pje~T  Do,  A  l«aaa  **■*?*   Paa 
raat  4  basic  Na  OfiLi.  *~amian.  nr  .  Tmi  Vw 

Ca  -  imnii  ar  «aa  f-ia*  ppo  *Vs*I>tr  t *■>  «q  Tramp 

pupf.  a  SD  Fatrt  a>tp«Ma  «<*  a  3D  Fiwf 
L«  -  £op*«f  •  AOai  PJnHCar  fa-flplaPi.  t>uw  V oHMf* * w*p-  £  j=?', 
At^  Autoculc^  *.it»    5;arnci,  rnurtt  it.r  C  U    -   P  Cutty  Lngm  at  a 

ovnlhcuzir.  m*r*  10  Bua  in  AulnnnlE  itrvn.  A  (W  Duple**!  - 
1  lui  F. ci  In  V 1  ,y,  Car .  Willi  5H<rt >  t. inc  Rsolacn  th*  N lead,' 
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MAGAZINE  CLASSICS 
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OJUNE  63 
O  AUG  63 
QOCT  63 
-J  FEB  64 
DMAV  67 

□  JULY  67 

□  OCT  67 

□  JUNE  fi8 

□  JULY  6B 
O  SEPT  68 

□  NOV  68 
DJAN  69 
DFEB  69 
DMAR  69 
Q  APR  69 

□  MAY  69 
□JUNE  69 
DJULY  69 
□AUG  69 
PSEPT  69 
3  OCT  69 
Q  NOV  69 

□  DEC  69 
DJAN  70 
DFEB  70 

□  MAR  70 
OAPR  70 


□  MAY  70 

□June  70 
pdec  to 
Qjan  7i 

□FEB  71 

Qmar  71 

PMAY  71 
□JUNE  7t 
□JULY  71 

□  AUG  71 

□  SEPT  71 

□  OCT  71 

□  NOV  71 
AUG  72 

□  SEPT  72 
□OCT  72 
DNOV  72 

□  DEC  72 

□JAN  73 

□  FEB  73 

OAPR  73 

□  JUNE  73 
AUG  73 

OSEPT  73 

□  OCT  73 


riNOV  73 

DEC  73 

□  FEB  74 

□  APR  74 

□  MAY  74 
□JULY  74 

□  AUG  74 
OSEPT  74 

□  OCT  74 

□  NOV  74 
O DEC  74 
HFEB  75 

'    APR  75 

□  AUG  75 

□  SEPT  75 

□  OCT  75 

D  NOV/DEC  75 

IJAN  76 
!  'FEB  7  6 

□  MAR  76 

UMAY  76 
3  JUNE  76 

□  JULY  76 
AUG  76 
SEPT  76 

□  OCT  76 

□  NOV  76 
PDEC  76 

I  i  HOLIDAY  76 


D  SI. 50  -  single  issues  (indicate  your  choice  at  left) 
issues®  SI ,50 

□  $12  —  ten  issues  (indicate  youx  choice  at  left) 
D  $20  "-!  25  issues  (indicate  your  choice  at  left) 

□  S 10-  25  issues,  our  choice  o'66-*70  d'71-*75   *H6 
D  Cash,  check,  money  order  enclosed, 


Name, 
Call  — 


Address, 


City. 


State 


Zip 


Chane:      □  American  Express  □  BankAjnericaid  D Master  Charge 

Credit  card  ~  Interbank  — 


Expiration  date, 
S  ign  a  t  ur  e ^ 


(Add  $1.00  handling  charge  for  orders  less  than  $4.00) 
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The  ONLY  Complete  License  Study  Guides 


•  NOVICE  STUDY  GUIDE  -  Here  is  a  completely  new  study  guide  and  reference  book  for  the  potential  ham.  This  is  not  a  quest  ion  /answer 
memorization  course.  Electronic  and  radio  fundamentals  are  presented  and  explained  in  an  easy-to-understand  fashion,  preparing  the 
beginner  For  the  Novice  exam.  Includes  the  latest  FCC  amateur  regulations,  as  well  as  application  forms.  Easily  the  best  path  into  the 
exciting  world  of  ham  radio!  $4.95. 

•  GENERAL  CLASS  STUDY  GUIDE  -  A  complete  theory  course  for  the  prospective  General  or  Technician,  This  reference  explains 
transistor,  amplifier  and  general  radio  theory,  while  preparing  the  Novice  for  the  "big"  ticket.  After  getting  your  ticket,  you'll  use  this 
guide  again  and  again  as  an  electronic  reference  source.  Not  a  question/answer  guide  that  becomes  dated  when  the  FCC  updates  the  amateur 
exams,  $5.95. 

•  ADVANCED  CLASS  STUDY  GUIDE  -  Ready  to  upgrade  your  license?  To  prevent  retaking  the  FCC  theory  exam,  you  need  the  73 
Advanced  theory  guide.  SSB,  antenna  theory,  transmitters,  and  electronic  measuring  techniques  are  covered  in  detail  in  this  easy-to-follow 
study  guide.  Special  modes  and  techniques,  such  as  RTTY,  are  also  treated.  An  engineering  degree  is  not  necessary  to  master  Advanced 
theory  —  try  this  book  before  visiting  the  examiner's  office!  $3,95, 

•  EXTRA  CLASS  LICENSE  STUDY  GUIDE  -  Before  going  for  your  1x2  call.  It  pays  to  be  a  master  of  the  Extra  class  electronic  theory. 
This  study  guide  is  the  logical  extension  of  the  73  theory  course.  All  the  theory  necessary  to  pass  the  exam  is  presented.  Antennas, 
transmission  lines,  swr  are  discussed,  as  well  as  noise,  propagation,  and  specialized  communication  techniques.  This  book  is  not  a  classroom 
lecture  or  memorization  guide,  but  rather  a  logical  presentation  of  the  material  that  must  be  understood  before  attempting  the  Extra  exam. 
Save  yourself  a  return  trip  to  the  FCC  and  try  the  73  method  first?  $5.95. 


ntunw 
r,u«rH 


Ot«UiJ 


novice 


>  * 


theory 
tapes 


Startling  Learning  Breakthrough 


You'll  be  astounded  at  how  really  simple  the  theory  is  when  you  hear  it  explained  on  these  tapes.  Three 
tapes  of  theory  and  one  of  quest  tons  and  answers  from  the  latest  Novice  exams  give  you  the  edge  you  need  to 
breeze  through  your  exam, 

73  is  interested  in  helping  get  more  amateurs,  so  we're  giving  you  the  complete  set  of  our  tapes  for  the 
incredibly  low  price  of  ONLY  $15.95. 

Scientists  have  proven  that  you  learn  faster  by  listening  than  by  reading  because  you  can  play  a  cassette 
tape  over  and  over  in  your  spare  time  —  even  while  you're  driving)  You  get  more  and  more  info  each  time 
you  hear  it. 

You  can't  progress  without  solid  fundamentals.  These  four  hour-long  tapes  give  you  all  the  basics  you'll 
need  to  pass  the  Novice  exam  easily,  You'll  have  an  understanding  of  the  basics  which  will  be  invaluable  to 
you  for  the  rest  of  your  life  I  Can  you  afford  to  take  your  Novice  exam  without  first  listening  to  your  tapes? 


FOUR  TAPES  for  $15.95 
$4.95  EACH 

5  WPM  This  i&  the  begin 
ning  lape  tor  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nee 
essary  punctuation,  complete 
with  practice  evety  step  of  the 
wav  using  the  newest  bin? 
teaching  Techniques.  It  ii 
almost  miraculous!  In  one 
hour  many  people  including 
kids  of  ten  -  are  able  to 
master  the  code.  The  ease  of 
learning  giues  conlidence  to 
beginners  who  might  other- 
wise drop  out, 


NEW  CODE  SYSTEM  -  Four  Speeds  Available 


jQfCODE  COURSE 


6  WPM  This  is  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
{no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  -  faced  with  charge 
ters  sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  memori /able,  unlike  the 
zany  5  wpm  tape,  since  the 
code  groups  are  entirely  ran 
dom  characters  sent  in  groups 
of  five  Practice  this  one  dur 
mg    lunch,    while    m    the    car. 


ONLY  4  for  $15.95!  73  is  in  the  publishing  business,  not  tapes,  so 
you  ever  seen  one  hour  cassettes  for  under  $G?  Foe  1st  class  mail  add 


anywhere,  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  exam. 

13  WPM  Code  groups 
again,  at  a  brisk  13  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per.  You 
need  this  extra  margin  to  over 
come  the  panic  which  is  uni 
versa  I  in  the  test  situations. 
When  you've  spent  your 
money  and  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back-breaking  tape. 

these  are  priced  much  lower  than 
254  per  tape  ordered. 


20  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license,  it  is  so 
embarrassing  to  pane  out  just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  thii  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  thai  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
one  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  tear  of  the  code 
forever  with  these  tapes. 

anyone  else  could  sell  them.  Have 
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LIBRARY  SHELF 
BOOK  BOXES 

ask  m^Luv^-  •  $2.00  each 

2/S3.00«6/$10.00 
BUMPER  STICKERS: 

RADIO  AMATEURS  TALK  TO  THE  WORLD!! 

AUTHORIZED  VEHICLE 

SUPPORT  YOUR  LOCAL  POLICE 
504  each;  any  3  for  $1.00 

BINDERS  -  Red  Binders  with  gold  lettering  keep  your  1976  & 
1977  73s  safe  from  being  lost  or  damaged,  Each  binder  holds 
1 2  issues,  $6.00  ea..  2  for  $1 1 .00. 


BACK  ISSUE  BUNDLE!  73  Magazine  Clattici,  issues  containing 
hundreds  of  articles  &  projects.  Greet  for  nortafgta  buffs.  20 
copies  {ell  different)  for  Sfl  00 


StyttX  - 

ftfm:k  type,  bhJ9Mt*Httw 


QSLs! 

ONLY  $7.50 
for  250, 

$12,50  for  500, 

$20,00  for  1000!        *** *-*<***,*  a***** 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost? 

The  world  and  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  GSQ  information  is  a  standard 
form  on  the  back.  DOMESTIC  ORDERS  ONLY 

ALLOW  6-8  WEEKS  FOR  DELIVERY. 


Use  the  order  card  or  itemize  your  order  on  a  separate  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458  Be  sure  to  include  check  or  detailed  credit  card  information. 

Note:  Prices  subject  to  change  without  notice  on  books  not  published  by  73  Magazine. 
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•  REPEATER  ATLAS  Hundreds  of  new  listings  ...  by  both  location 
and  frequency  .  -  ,  dual  listing,  invaluable  for  your  car  .  .  .  find  those 
repeaters  as  you  travel.  This  is  the  ONLY  complete  list  of  repeaters 
being  published.  Almost  3000  repeaters  listed  in  this  issue  .  .  .  repeaters 
from  all  over  the  entire  world.  Only  Si -95. 

•  VHF  ANTENNA  HANDBOOK  The  NEW  VHF  Antenna  Handbook 
details  the  theory,  design  and  construction  of  hundreds  of  different 
VHF  and  UHF  antennas  *  «  ,  A  practical  book  written  for  the  average 
amateur  who  takes  joy  in  building,  not  full  of  complex  formulas  for  the 
design  engineer.  Packed  with  fabulous  antenna  projects  you  can  build. 
$4.95. 

•  WEATHER  SATELLITE  HANDBOOK  Simple  equipment  and 
methods  for  getting  good  pictures  from  the  weather  satellite.  Antennas, 
receivers,  monitors,  facsimile  you  can  build,  tracking,  automatic  control 
(you  don't  even  have  to  be  home).  Dr.  Taggart  WB8DQT  $4.95. 

•  COAX  HANDBOOK  The  world's  only  handbook  devoted  exclusively 
to  coax,  feedimes  and  connectors.  Special  price  only  $1 ,50. 


•  VOL.  I  COMPONENT  TESTERS  .  .  .  how  to  build  transistor  testers 
(S).  diode  testers  (3),  IC  testers  (3),  voltmeters  and  VTVMs  (9), 
ohmmeters  (8  different  kinds),  inductance  (3),  capacity  {9)P  Q 
measurement,  crystal  checking  (6),  temperature  (2),  aural  meters  for 
the  blind  (3)  and  all  sorts  of  miscellaneous  data  on  meters  ,  .  ,  using 
them,  making  them  more  versatile,  making  standards.  Invaluable  book, 
$4.95. 

•VOL.  II  AUDIO  FREQUENCY  TESTERS  ...  jam  packed  lull  of  all 
kinds  of  audio  frequency  test  equipment.  If  you're  into  SSB,  RTTY, 
S$TV,  etc.,  this  book  is  a  must  for  you  ...  a  good  book  for  hi-fi  addicts 
and  experimenters  tool  £4.95. 

•  VOL.  Ill  RADIO  FREQUENCY  TESTERS  Radio  frequency  waves, 
the  common  denominator  of  Amateur  Radio.  Such  items  as  SWR, 
antenna  impedance,  line  impedance,  rf  output  and  field  strength; 
detailed  instructions  on  testing  these  items  includes  sections  on  signal 
generators,  crystal  calibrators,  grid  dip  oscillators,  noise  generators, 
dummy  loads  and  much  more,  $4.95. 

•  THE  NEW  RTTY  HANDBOOK  is  a  brand  new  1977  edition  and  the 
only  up-to-date  RTTY  book  available.  The  state  of  the  art  has  been 
changing  radically  and  has  made  all  previous  RTTY  books  obsolete.  It 
has  the  latest  circuits,  great  for  the  newcomer  and  the  expert  alike  ■  -  - 
Only  S5,95. 


•  73  VERTICAL,  BEAM  AND  TRIANGLE  ANTENNAS  by  Edward  M. 
NoN  W3FQJ  Describes  73  different  antennas  for  amateurs.  Each  desiqn 
is  the  result  of  the  author's  own  experiments:  each  has  actually  been 
built  and  air-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for  measuring 
resonant  frequency,  velocity  factor,  and  standing- wave  raiios.  160 
pages.  $5.50. 

•  IC  OP-AMP  COOKBOOK  by  Walter  G.  Jung.  Covers  not  only  the 
basic  theory  of  the  IC  op  amp  m  grt*at  detail,  but  also  includes  over  250 
practical  circuit  applications,  liberally  illustrated,  692  pages,  5%  x  8Vi, 
softbound  Si  235. 

#73  DtPOLE  AND  LONG-WIRE  ANTENNAS  by  Edward  M.  Noil 
W3FQJ  This  is  the  first  collection  of  virtually  every  type  of  wire 
antenna  used  by  amateurs,  Includes  dimensions,  configurations,  and 
detailed  construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring  resonant  frequency,  velocity  factor,  and  swr.  160  pages. 
S6.60. 

•  RF  AND  OIGITAL  TEST  EQUIPMENT  YOU  CAN  BUJLD  Rf  burst, 
function,  square  wave  generators,  variable  length  pulse  generators  — 
100  kHz  marker,  i-f  and  rt  sweep  9eneraiois,  audio  osc,  af/rf  signal 
injector,  146  MHz  synthesizer,  digital  readouts  for  counters,  several 
counters,  prescaier,  micro  wave  meter,  etc,  252  pages.  $5,95- 

•  SSTV  HANDBOOK  This  excellent  book  tells  all  about  it,  from  its 
history  and  basics  to  the  present  state  of  the  an  techniques.  Contains 
chapters  on  circuits,  monitors,  cameras,  color  SSTV,  test  equipment 
and  much  more.  Hardbound  S7,  softbound  S5. 
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•RTL  COOKBOOK  by  Donald  Lancaster.  Explains  ihe  how  and  why  of 
RTL  (Resistor -Transistor  Logic)  and  gives  design  information  that  can  be  put 
to  practical  um  Gives  a  multitude  of  digital  applications  ranging  from  the 
baste  switch  to  the  sophisticated  counter.  240  pages;  5!£  x  8%;  softbound. 
55.50, 

•  TTL  COOKBOOK  by  Donald  Lancaster.  Explains  what  TTL  is,  how  it 
works,  and  how  to  use  it.  Discusses  practical  applications,  such  as  a  digital 
counter  and  display  system,  events  counter,  electronic  stopwatch,  digital 
voltmeter,  and  a  digital  tachometer.  336  pages;  5Ya  x  8V&:  softbound,  $8,95, 

•  TVT  COOKBOOK  by  Donald  Lancaster.  Describes  the  use  of  a  standard 
television  receiver  as  a  microprocessor  CRT  terminal,  E plains  and  describes 
character  generation,  cursor  control  and  interface  information  in  typical, 
easy -to -understand  Lancaster  style.  This  book  is  a  required  text  for  both  the 
microcomputer  enthusiast  and  the  amateur  RTTY  operator  who  desires  a 
quiet  alternative  to  noisy  teletype  machines.  $9,95. 


•  FASCINATING  WORLD  OF  RADIO  COMMUNICATION  Interesting 
stories  in  the  history  of  radio  pioneering  and  discovery.  Also  includes 
ihe  fundamentals  of  broadcast  band  PXing.  A  must  for  every  radio 
amateur.  $335, 

•  PRACTICAL  TEST  INSTRUMENTS  YOU  CAN  BUILD  37  simple 
test  instruments  you  can  make  -  covers  VOMs,  VTVMs,  semiconductor 
testing  units,  dip  meters,  wattmeters,  and  just  about  anything  else  you 
might  need  around  the  test  lab  and  ham  shack.  $4.95. 

•  1001  PRACTICAL  ELECTRONIC  CIRCUITS  Tab's  new  1001 
circuits  is  available  for  only  $9.95  ppd.  The  next  time  you  want  a 
circuit  for  just  about  anything,  eat  your  heart  out  (hat  you  didn't  send 
for  this  book  the  first  time  you  read  about  it.  You'd  better  order  the 
book  right  away,  before  they  run  out.  $9.95. 

•  HOW  TO  MAKE  BETTER  QSLs  Be  proud  of  your  QSL  cards  ,  ,, 
have  a  card  which  gets  front  space  on  every  hamshaek  wall  ...  win 
prizes  at  hamfests.  The  only  way  to  have  a  truly  outstanding  card  is  to 
make  it  yourself  .  * .  which  is  easy  when  vm»  have  this  new  book,  $2,00, 


•  WHAT  TO  DO  AFTER  YOU  HIT  RETURN  PCC's  first  book  of  computer 
games  ,  ,  .  48  different  computer  games  you  can  play  in  BASIC  ,  .  .  programs, 
descriptions,  muchly  illustrated.  Lunar  Landing,  Hammurabi,  King,  Civil  2r  Qubic 
5,  Taxman,  Star  Trek,  Crash,  Market,  etc.  $6,95. 

•  101  GAMES  IN  BASIC  Okay,  so  once  you  get  your  computer  up  and  running  in 
BASIC*  then  what?  Then  you  need  some  programs  in  BASIC,  that's  what.  This 
book  has  101  games  for  you,  from  very  simple  to  real  buggers.  You  get  the  games, 
a  description  of  the  games,  the  listing  to  put  in  your  computer  and  a  sample  run 
to  show  you  how  they  work.  Fun,  Any  one  game  will  be  worth  more  than  the 
price  of  the  book   for  the  fun  you  and  your  family  will  have  with  it*  $7.50. 

•  BASIC  by  Bob  Albrecht,  etc.  Self-teaching  guide  to  the  computer  language  you 
will  need  to  know  for  use  with  your  microcomputer.  324  pages.  This  is  one  of  ihe 
easiest  ways  to  learn  computer  programming,  54.95. 

•  THE  UNDERGROUND  BUYING  GUIDE  Here  is  a  handy  guide  for  the 
electronics  enthusiast.  Over  600  sources  of  equipment  and  literature  are  provided; 
some  are  mail-order-only  outfits  that  do  not  advertise.  Sources  are  listed 
alphabetically,  by  service  or  product,  and  by  state.  The  guide  is  cross-referenced 
fof  ease  of  use.  Electronic  publishing  houses  me  also  listed.  Published  by  PMS 
Publishing  Co,,  $5-95  each. 


•  AN  INTRODUCTION  TO  MICROCOMPUTERS,  VOLS.  1  AND  2  At  last! 
Someone  has  finally  written  a  book  containing  hardware  details  about  most  of  the 
popular  micro  chips  available  to  computer ists.  An  Introduction  to  Mtcrocom* 
puters.  Volumes  1  and  2,  by  Adam  Osborne  Associates,  are  references  dealing 
with  microcomputer  architecture  in  general  and  specifically  with  details  about 
most  of  the  common  chips.  These  books  are  not  software-oriented,  but  are 
invaluable  for  the  hobbyist  who  is  into  building  his  own  interfaces  and  processors. 
Volume  1  is  dedicated  to  gene  rat  hardware  theory  related  to  micros,  and  Volume 
2  discusses  the  practical  details  of  each  micro  chip.  (Detailed  review  in  Kilobaud 
#2)  Published  by  Osborne  Associates,  Vol.  I  -  $7.50:  Vol,  It  -  $12.50. 

•  8080  PROGRAMMING  FOR  LOGIC  DESIGN  Here  is  an  ideal  reference  for  the 
person  desiring  an  in-depth  understanding  of  the  8080  processor.  The  work  is 
application-oriented,  and  the  8080  is  discussed  in  light  of  replacing  conventional, 
hard-wired  logic  systems-  Both  hardware  and  software  is  described.  Practical 
design  considerations  are  provided  for  the  individual  wishing  to  implement  an 
8080-based  control  system.  (Detailed  review  in  Kilobaud  #\)  Published  by 
Osborne  Associates,  $7, SO. 

•  6800  PROGRAMMING  FOR  LOGIC  DESIGN  Oriented  toward  the  industrial 
user,  this  book  describes  the  process  by  which  conventional  logic  can  be  replaced 
by  a  6800  microprocessor.  Both  hardware  and  software  techniques  are  discussed, 
as  well  as  interface  information.  This  reference,  and  its  companion  dedicated  to 
8080  users,  provide  practical  information  that  allows  an  experimenter  to  design  a 
complete  micro  control  system  from  the  "ground  up."  An  excellent  reference! 
Published  by  Osborne  Associates,  $7.50. 
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•SCELBl'S    GALAXY    GAME     FOR     THE 

"6800"  Here's  a  new  twist  in  computer  games 
by  Scelbi  Computer  Consulting  and  Robert 
Findley/Raymond     Edwards,     The     game, 

"Galaxy/'  pits  the  operator  of  a  spaceship 
against  alien  craft,  as  well  as  such  variables  as 
speed,  time,  and  ammunition.  No  two  games 
are  the  same!  This  game  is  described  in 
Galaxy  Game  for  the  6800,  published  by 
Scelbi  Computer  Consulting,  Inc,  $14,95- 


•  6800  SOFTWARE  GOURMET  GUIDE  & 
COOKBOOK  If  you  have  been  spending  too 
much  time  developing  routines  for  your  6800 
microprocessor,  try  the  new  book  by  Scelbi 
Computing  and  Robert  Findley.  This  manual, 
6800  Software  Gourmet  Guide  and  Cook- 
book* describes  sorting t  searching,  and  many 
other  routines  for  the  8080  user,  $9-95. 


•  8080  SOFTWARE  GOURMET  GUIDE 
AND  COOKBOOK  If  you  have  been  spending 
too  much  time  developing  simple  routines  for 
your  8080,  try  this  new  book  by  Scetbi 
Computing  and  Robert  Findiey,  This  manual, 
8080  Software  Gourmet  Guide  and  Cook* 
book,  describes  sorting,  searching,  and  many 
other  routines  for  the  8080  user.  $955. 


•  CMOS  COOKBOOK  by  Don  Lancaster, 
pub.  Howard  W,  Sams  Company.  Another 
winner  from  Don  Lancaster,  author  of  the 
famous  RTL  and  TTL  Cookbooks.  The  CMOS 
Cookbook  details  the  application  of  CMOS, 
the  low  power  logic  family  suitable  for  most 
applications  presently  dominated  by  TTL. 
The  book  follows  the  style  of  the  original 
Cookbooks.  Eight  chapters  cover  all  facets  of 
CMOS  logic,  and  the  work  is  prefaced  by  100 
pages  detailing  the  characteristics  of  most 
CMOS  circuits.  The  CMOS  Cookbook  is  re- 
quired  reading  for  every  serious  digital  experi- 
menter. $9.95. 


•  HOBBY  COMPUTERS  ARE  HERE    ff  you 

(or  a  friend)  want  to  come  up  to  speed  on 
how  computers  work  .  . ,  hardware  and  soft- 
ware .  .  .  this  is  an  excellent  book.  It  starts 
with  the  fundamentals  and  explains  the  cir- 
cuits, the  basics  of  programming,  along  with  a 
couple  TVT  construction  projects,  ASCI  J  - 
Baudot,  etc*  This  book  has  the  highest  recom- 
mendations as  a  teaching  aid  for  newcomers. 
S4BB. 


•  BRAND  NEW  DICTIONARY  This  new  microcomputer  dictionary  fills  the 
urgent  need  for  all  computer  people,  engineers,  scientists,  industrialists, 
communications  people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature  of  a  new 
revolution  in  computer  control  capabilities  in  areas  that  pervade  most  of  man's 
daily  activities. 

Over  6000  definitions  and  explanations  of  terms  and  concepts  (704  pages) 
relating  to  microprocessors,  microcomputers  and  microcontrollers.  There  are  also 
separate  appendices  on:  programmable  calculators;  math  and  statistics  definitions; 
flowchart  symbols  and  techniques;  binary  number  systems  and  switching  theory; 
symbol  charts  and  tables;  summaries  of  BASIC,  FORTRAN  and  APL.  In  addition 
there  is  a  comprehensive  electron i cs/com put er  abbreviations  and  acronyms 
section.  $1  5.95. 

•  COMPUTER  PROGRAMMING  HANDBOOK  by  Peter  Stark,  A  complete  guide 
to  computer  programming  and  data  processing.  Includes  many  worked  out 
examples  and  history  of  computer!.  $8:95. 

•  MY  COMPUTER  LIKES  ME  .  .  .  WHEN  I  SPEAK  BASIC  An  introduction  to 
BASIC  .  .  .  simple  enough  for  your  kids.  If  you  want  to  teach  BASIC  to  anyone 
quickly,  this  booklet  is  the  way  to  go.  $2.00, 

•THE  STORY  OF  COMPUTERS  by  Donald 
D.  Spencer  is  to  computer  books  what  Dtck 
and  Jane  is  to  novels .  ,  .  extremely  elementary, 
gives  the  non-computenst  a  fair  idea  of  what 
the  hobbyist  is  talking  about  when  he  speaks 
computer  lingo.  Attempts  to  explain  what 
computers  are  and  can  do  to  a  spouse,  child 
or  any  un-electronics-minded  friend*  $435. 


•  MICROCOMPUTER  PRIMER  by  Mitchell 
Waite  and  Michael  Pardee,  pub,  by  Howard  W. 
Sams  Company.  If  you  are  afraid  to  get 
involved  with  microcomputers  for  fear  of  not 
understanding  them,  worry  no  longerl  The 
Microcomputer  Primer  describes  basic 
computer  theory,  explains  numbering 
systems,  and  introduces  the  reader  to  the 
world  of  programming.  This  book  does  not 
elaborate  on  specific  systems  or  chips,  but 
describes  the  world  of  microcomputing  in 
"real  world"  terminology.  There  is  probably 
no  better  way  of  getting  involved  with  the 
exciting  new  hobby  of  microcomputing. 
$7.95. 


•  INTRODUCTION  TO  MICROPROCES- 
SORS by  Charles  Rockwell  of  MICRO  LOG. 
Here  is  an  ideal  reference  for  the  individual 
desiring  to  understand  the  hardware  aspects 
of  microprocessor  systems.  This  book  des- 
cribes the  hardware  details  of  computer 
devices  in  terms  the  beginner  can  understand, 
instead  of  treating  the  micro  chip  as  a  "black 
box/*  Addressing  schemes,  registers,  control, 
and  memory  are  ail  explained,  and  general 
information  about  hardware  systems  is  pro- 
vided. Specific  systems  are  not  described  and 
programming  is  only  briefly  discussed,  intro- 
duction To  Microprocessors  is  a  hardware 
introduction  .  .  .  and  a  good  one.  Si  7.50  US 
and  Canada.  $20  elsewhere. 


•  THE     NEW    HOBBY    COMPUTERS!    This 

book  takes  it  from  where  "Hobby  Computers 
Are  Here11  leaves  off  p  with  chapters  on  Large 
Scale  Integration,  how  to  choose  a  micropro- 
cessor chip,  an  introduction  to  programming, 
low  cost  I/O  for  a  computer,  computer 
arithmetic,  checking  memory  boards,  a 
Baudot  monitor  /editor  system,  an  audible 
logic  probe  for  finding  those  tough  problems, 
a  ham's  computer,  a  computer  QSO  machine 
.  ,  .  and  much,  much  more!  Everything  of 
interest  is  there  in  one  volume,  ready  to  be 
enjoyed  by  you.  $4.95 
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•  KILOBAUD  The  Small  Computer  Magazine  Software  &  Hardware  exposed  to  the  core.  Written  for 
the  non-PhD  computer  hobbyist  who  wants  to  know  what's  new.  $2.00  each  at  the  newsstand,  $15,00 
for  1  year  subscription.  Back  issues  $3.00  per  copy. 
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•  COMPUTER  DICTIONARY  by  Donald  D. 
Spencer.  A  compendium  of  computer  terms 
for  beginners  and  professionals  alike.  The 
Computer  Dictionary  by  Donald  D.  Spencer 
defines  words  and  acronyms  used  by  com- 
puterists  in  a  clear,  easy  to  understand  style. 
Over  2000  definitions  are  provided.  This 
reference  is  a  must  for  the  individual  getting 
started  in  the  world  of  microcomputers.  The 
Computer  Dictionary  by  Donald  D.  Spencer; 
published  by  CameJot  Press,  £5,95. 


•  CHEMISTRY  WITH  A  COMPUTER  by  Paul 
A.  Cauchon.  An  exciting  new  chemistry  book 
which  contains  a  collection  of  tutorial,  simu- 
lation and  problem-generation  computer  pro- 
grams. Tutorials  provide  individualization  of 
assignment,  immediate  evaluation  of 
responses  and  a  new  set  of  problems  wuh 
each  run.  Simulations  provide  models  of 
lengthy  laboratory  experimentation  beyond 
the  limited  classroom  timeframe  and  enhance* 
ment  of  course  studies  by  encouraging  pre- 
laboratory  research.  Problem-generating  pro* 
grams  provide  individual ized  sets  of  questions 
on  a  given  topic.  Can  be  used  with  almost  any 
chemistry  course  at  the  high  school  or  college 
level.  All  programs  are  written  in  BASIC,  the 
most  popular  and  easy  to  learn  educational 
programming  language.  $9.95. 


•  TYCBON'S  8080  OCTAL  CODE  CARD 
Slide  rule-like  aid  for  programming  and 
debugging  8080  software  .  .  ♦  contains  all  the 
mnemonics  and  corresponding  octal  codes. 
Instructions  are  color  coded  to  indicate  which 
flags  are  affected  during  execution.  Pocket 
sized  card  only  614x3  inches  provides  neat, 
logical  format  for  quick  reference.  Back  side 
of  card  is  printed  with  an  ASCII  code  chart 
for  128  characters  plus  the  8080  status  word 
and  register  pair  codes.  Also  available, 
Tychon's  8080  Hex  Code  Card,  same  as  above 
only  has  hex  codes  instead  of  octal.  Only 
$3.00  each. 


•  FUZZ BUSTER  Radar  Detector  judged  most 
dependable,  fastest  and  overall  BEST  by 
Wayne  Green  in  a  side  by  side  three  month 

study  of  all  the  other  radar  detectors  on  the 
market.  Specially  priced  at  $95.00. 


•  LIGHTED  TRAVEL  DESK  Handy  little 
gadget,  looks  like  a  clipboard  with  a  light  and 
plugs  into  the  cigarette  lighter  of  your  car, 
Read  books  or  maps  easily  in  the  car,  great 
for  note  taking  if  you  come  up  with  ideas 
while  driving  .  . ,  helps  make  riding  in  the  car 
a  little  more  enjoyable  for  kids  who  can  use  it 
for  puzzles  or  playing  games  at  night.  Only 
$7,50, 


H 
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•PERIODICAL  GUIDE  FOR  COM 
PUTERISTS  This  is  a  20  page  book  which 
indexes  over  1,000  personal  computing 
articles  for  the  entire  year  of  1976  from  Byte, 
Creative  Computing,  Digital  Design,  Dr. 
Dobbs  Journal,  EDN,  Electronic  Design,  Elec- 
tronics, Interface  Age,  Microtrek,  Peoples 
Computer  Company,  Popular  Electronics, 
QST,  Radio  Electronics.  SCCS  Interface  and 
73  Amateur  Radio.  Articles  are  indexed  under 
more  than  100  subject  categories.  Price  $2,50. 


•  A  QUICK  LOOK  AT  BASIC  by  Donald  D. 
Spencer.  Here  is  a  perfect  reference  for  the 
beginning  programmer.  A  Quick  Look  at 
BASIC  assumes  that  the  reader  has  no  pre- 
vious programming  experience.  This  book  is  a 
self -teaching  guide  for  the  individual  desiring 
to  learn  the  fundamentals  of  BASIC,  the  most 
common  hobbyist  programming  language. 
Price:  $4,95. 


•  SIXTY  CHALLENGING  PROBLEMS 
WITH  BASIC  SOLUTIONS  Donald  Spencer, 
This  book  provides  the  serious  student  of 
BASIC    programming   with    sixty    interesting 

problems  and  their  solutions.  None  of  the 
problems  require  a  knowledge  of  math  above 

algebra  and  should  interest  the  casual  user  of 
BASIC    on    hobby    machines,   A    number   of 
game  programs  are  also  provided,  as  well  as 
programs  for  financial   interest,  conversions 
and  numeric  manipulations.  Price:  $6*95 


•  THE  CHALLENGE  OF  160  The  newest 
book  in  the  73  technical  library  is  The 
Challenge  of  ISO,  dedicated  to  160  meter 
operating,  Si  Dunn  provides  all  necessary 
information  to  get  started  on  this  unique 
band.  The  all-important  antenna  and  ground 
systems  are  described  in  detail.  The  introduc- 
tion contains  interesting  photos  of  Stew 
Perry's  (the  King  of  160)  shack.  This  refer* 
ence  is  a  must  for  new  and  experienced  "Top 
Band"  operators.  Price:  $4.95. 


Use  the  order  cord  or  itemize  your  order  on  a  sepai  aie  piece  of  paper  and  mail  to: 

73  Radio  Bookshop  •  Peterborough  NH  03458.  Be  sure  to  include  check  or  detailed  credit  card  information 

Note:  Prices  subject  to  change  without  notice  on  book*  not  published  by  73  Magazine. 
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what  do  you 

give  Ihe  man 
who  has 
everything? 

a  box 
to  put  it  in. 


73  Magazine,  as  thick  as  it  is,  is  more  like  a  floppy  when  it 
comes  to  standing  on  the  bookshelf.  Enter  the  new  73  Magazine 
Library  Sheif  Boxes,  sturdy  corrugated  cardboard  boxes  which 
witt  hold  your  magazines  on  the  shelf  and  keep  them  from 
flopping  around. 

Yest  we  know  all  about  binders  ...  we  have  them  too  .  .  . 
and  we  sell  them,  but  binders  are  a  drag  when  you  want  one 
copy  of  a  magazine.  And  they  cost  tike  sin  (which  costs  plenty). 

Just  to  be  rotten  (a  talent  we  are  trying  to  develop,  but 
which  comes  hard),  we  have  self-sticking  labels  for  the  boxes, 
not  only  for  73  Magazine,  but  also  for  Kilobaud  .  ♦ .  and  for 
Personal  Computing,  Radio  Electronics,  Popular  Electronics, 
Interface  Age,  and  . . .  yep  .  .  .  Byte.  Heh,  heh!  Just  ask  for 
whatever  stickers  you  want  and  we'll  throw  *em  in  with  your 
box  order.  Hams  may  want  our  labels  for  CQ,  QST  or  Ham 
Radio,  if  they  get  any  of  those  magazines.  This  is  a  way  you  can 
buy  one  set  of  matching  boxes  and  line  fero  up  on  your  shelf ,  , , 
looks  very  nice  that  way. 

The  boxes  are  a  white  color  and  are  particularly  resistant 
to  dirt,  a  real  plus  for  white  boxes.  There's  some  kind  of  funny 
plastic  finish  on  'em, 

You'll  probably  do  like  most  people  who  have  tried  these 
so  far  and  order  one  or  two  for  starters  .  .  .  then  gel  a  couple 
dozen.  The  postage  on  these  is  the  killer  ...  so  one  box  costs 
S2.00  postpaid  and  SI  .50  for  each  additional  box,  7  for  S10. 

Unless  the  magazine  gets  whole  lot  fatter  than  it  is  right 
now  these  boxes  should  hold  a  full  year  of  73  . .  *  or  Kilobaud. 

One  side  is  cut  low  to  permit  you  to  see  the  binding  of 
the  magazine  . .  .  and  note  that  we  are  now  printing  the 
information  on  the  top  part  of  the  binding  so  it  will  show  in 
these  boxes.  You  can  put  the  boxes  on  your  shelves  with  the 
bindings  showing  or  with  just  the  white  board  showing,  there  are 
little  marks  to  help  you  center  your  labels  on  either  side. 

Your  magazine  library  is  your  prime  reference,  so  keep  it 
handy  and  keep  it  neat  with  these  strong  library  shelf  boxes. 


Send  me boxes  for  73  Magazine  Shelf  Storage  at 

$2.00  for  the  first  box  and  SI. 50  for  each  additional 
box,  or  7  for  $10.  Include  the  following  labels:  


> Enclosed  □  Cash  □  Check  DM.O. 

Bill:  D  American  Express  □  BankAmericard 

□  Master  Charge  -  Interbank  - 


Card#. 


Expiration  date 


Signature 
Name 


Address 
City 


State 


Zip. 


73  MAGAZINE  LIBRARY  SHELF  BOXES 

Peterborough  NH  03458 
or  call  Toll  Free  (800)  258-5473 
NH  &  Evenings  (800)  251-6771  9/77 


11  us 


. . „  tell  US  you  love  us 

Also  tell  us  your  credit 
card  number  so  we  can  enter 
a  subscrip  tion  for  you,  A 
subscription  saves  you  a 
bundle  of  money  ♦  . .  fust 
figure  it  out.  A  t  $2  a  copy 
you  're  spending  $24  a  year, 
yet  a  subscription  costs  a 
tousy  S  f5*  Nine  dollars  may 
not  be  a  tor  Today f  but  that 's 
no  reason  to  just  throw  it 
away  because  you  don't 
want  to  bother  to  pick  up 
the  phone  ^ 

Three  years  of  73  ,  ,  ♦  if 
you  figured  out  what  that 
costs  you  *d  send  in  a  sub- 
scription instantly.  Not 
having  calculators  that  go  out 
that  far  faff  owing  for  the 
usual  inflation,  increases  in 
postage,  rising  paper  prices, 
and  a  new  car  for  Wayne . .  < 
a  copy  of  73  will  probably  be 
$5  three  years  from  now\t  no 
one  at  73  has  definitely  been 
able  to  calculate  the  exact 
cost  of  three  mow  years  on 
the  newsstand.  One  thing  is 
for  sure,  it's  going  to  be  a  lot 
more  than  the  current  three 
year  $36  subscription  rate, 
which  is  an  obvious  rip-off* 
Call  in  your  three  year  sub- 
scription and  make  us  rue 
the  day  we  came  up  with 
that  low  number. 

it's  toff  free: 

800-2585473 

(NH  &  nights  800-251  S77t I 
and  someone 
is  usual fy  around  during 
office  hours  to  take  your 
order,  credit  card  number 
{Master  Charge,  BankAmerh 
card  or  American  Express). 
White  you're  catling  what 
would  it  hurt  to  get  Kilobaud 
too?  And  maybe  a  few  books 
for  the  bathroom. 

If  the  fine  is  busy  tear  out 
the  card  bound  in  the  back  of 
the  magazine .  -  .  just  inside 
the  back  cover .  * , 

While  you  are  tearing  out 
cards  it  is  high  time  for  you 
to  mark  up  the  readers 
service  card  and  send  that  in 
too.  A  good  response  con- 
vinces advertisers  to  run  more 
ads , .  .  you  get  more  pages 
of  magazine,  ft's  a  good 
investment. 

73  peterborvugh  nh  03453 
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HEAVY  DUTY  REPLACEMENT  TRANSFORMERS* 


Collins  3QS  1  Ptata  Trmifof  fii^f * 

Ccuittt  516F-2  Powtr  Transfer  maw 

Hun  ler  2OO00  Plat*  TrantfOf  OW   „  „, 

ETO  A-77D  Pitta  Transfer  mar  , . 

H*nry  2K  Plata  Tramforrnsr ^ 

Hnufy  2K-2  Plain  Tnmthnrntir  .  . 

Henry  2K  2A  Plate  Transformer , , 

Hamy  2K-4  Plata  Transformer     

H*rwy  3K-A  Plate  Tram1qrm*r  ,.......„.„. 

Ha*rh  Maraud*!  HX-10  Tfafuforvnat   .*•-•*•. 

Comal  GSB  100  Transformer **•*.«. 

National  NCL  2O0O  Powtr  Tranifarmar  .  .  .  . . 
Gaitwt  GSB  20 1  Power  TtMtrrtamw  -. 


... i, t16SJ)0 

■  ■   ■    *■■!*«  a-  **»aia#-ai*-a-9+    i     -    ■    ™3^W 
_   _    .    -  *    .........   r    >    125-00 

b_ji.DBarBBH.aB>HH<aB^«       1  ■■■■  -  ^r^J 

.    140,00 


i    i    *     I     I      ■     i      I      *■      r 


.    >    ■    b-  *   ■  «  a    a-   m  a-  *   ■  a 

a*  a-  »  ■'-**!*- a    t  ««    v  *    »   4    i      Io5<lRj 


p   a    ■    +    *  +    - 


. 135-00 

165  00 

..■■■■-.-<       ■      -      -      ■      ■      ,r^---LJ-t 

|IT   f|fl 
*■•*#■»"  ■**■■*■■*•  !.■.*■■«    haa  vi  f  t  i         aiw-jW 

■    ■.■    is. k    ■■■■>■■■■■■     r    t    i    t  •    1    t  *  I  3S,UIp 

*  a>  4  i    •    i  *  ■  m  m  m  m  mm  m  a   #■  ■  4  ■  *   a  a    1  *3  -WJ 
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SPECIALS 


Plate  XFMR  4600  VAC  ©  1 
Pl«t*  XFMR  3500  VAC  ©  1 
Plat*  XFMR  3000  VAC  ©  0 
Plat*  XFMR  6000  VCT  »  D. 
FlL  XFMR.  7-S  VCT  #21 A 
FlL  Choke  t»  filar  wound  30 
OC  Filtaf  Choxa  6.0  My  9  T 
DC  Swinging  Choke;  30  Hv 


L5A  ICAS  230  VAC  60  Hi  primary.  Wt-GO  LB 
,QA  ICAS  230  VAC  60  Hi  primary,  Wt.  41  LB 
.7  A  ICAS  115  230  VAC  60  Hi  pri.  Wt  27  LB 
J  A  CCS  1 15  230  VAC  50  Hi  pri,  Wl  41  LB 
CCS  117  VAC  60  Hi  primary  Wt,  B  LB    - 
AMP  RF  Filamant  Cho**  on  1/2*7  rod    . .  . .  . 

D    nWV    a-'*  -p  a   *ijift+ift'iii»>""   km.   ■  ■  .   ■   .   #  ■   ■ 

B>  0.  ISA  to  5,0  Hv  @  1 .0ADC 


ft  i   ■ 


|-q  i  i 


S  195.00 

125.00 

95  00 

135  00 

.2935 

(3.95 

.  150  00 

.  100.00 


I 


*Att  heavy  duty  replacement  transformers  are  electrically  super- 
ior to  original  equipment  fa}*  All  transformers  are  manufactured 
to  rigid  commercial  quality  specifications  and  each  carries  a  24 
month  guarantee! 

Write  today  for  a  free  quotation  on  any  transformer,  Choke  t  or 
saturable  reactor. 
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Peter  W.  Dahl  Co 

4007  Fort  Blvd.  *  El  Paso,  Texas  79930 
Telephone  (915)  566  5365  or  (9151  751-4856 
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Let  us  know  8  weeks  in  advance  so  that  you  won't  miss 
a  single  issue  of  73  Magazine, 

Attach  old  label  where  indicated  and  print  new  address 
in  space  provided.  Also  include  your  mailing  label 
whenever  you  write  concerning  your  subscription.  It 
helps  us  serve  you  promptly, 

Write  to: 

magazine 

Peterborough  NH  03458 

D  Address  change  only  □  Payment  enclosed 

□  Extend  subscription  (1  extra  BONUS  issue) 

□  Enter  new  subscription  □  Bill  me  later 
Dl  year  $15.00 


name. 


address 
city 


^state 


zip. 


If  you  have  no  label  handy,  prim  OLD  address  here. 


name 


call 


5       address 
ft 


city_ 


_  state. 


.zip 
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AN  ENERGY  CONSERVATION  SUGGESTION 

FROM  YAESU 


FT-301 S 

Analog  Dial-20  Watts  PEP 

OR 


FL-1 1 0  Broadbanded  Solid  State  Linear 
200  Watts  Output- Power  When  You  Need  It 


F-301 SD 
Digital  Dial-20  Watts  PEP 


CUT  YOUR  ELECTRICITY  BILL! 

Do  your  part  in  Uncle  Sam's  energy  conservation 

program.  Obey  FCC  rules  that  tell  you  not  to  run 
more  power  than  is  needed.  But  when  the  going 

gets  tough,  switch  in  the  linear! 


Yaesu's  Deluxe  Accessories  Complete  Your  Station 


Shown  above:  Deluxe  Power  Supply/Speaker/Digital  Clock  and  Programmable  CW  Identifier 

•  FT-301  SD  Transceiver  •  External  VFO  •  Monrtorscope 


For  a  copy  of  our  latest  catalog,  send  your 
name,  address,  zip  code  and  ham  call  sign, 


radio* 


YAtSU 

888 


YAESU  ELECTRONICS  CORP.,  15954  Downey  Ave.,  Paramount,  CA  90723  (213)  633-4007 
YAESU  ELECTRONICS  CORP.,  Eastern  Service  Ctr.r  613  Redna  Ter.,  Cincinnati,  OH  45215 


In  little  more  than  one  year;  the  TS  820  has  become  the  most  sought  after  transceiver  in  the  world.  And  as  a 
result  of  hundreds  of  customer  requests*  it  is  now  available  with  the  digital  readout  factory  installed  as  the  TS- 
820S  Also,  in  response  to  its  unprecedented  acceptance,  production  has  been  increased,  so  the  long  wait  is  over. 
The  same  quality  standards,  superb  performance,  dependability  and  innovative  engineering  are  still  built  into 
every  T3-820S.  ***************************   Now  it's  time  to  treat  yourself  to  the  best. 


TRIO-KENWOOD  COMMUNICATIONS  INC.  It  11  WEST  WALNUT/COMPTON,  CA  90220 


®  KENWOOD 


/ttinutttt  m  atnattui  radio 


